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To All Interested Parties:

The U.S. Environmental Protection Agency (USEPA) is pleased to release the baseline Ecological
Risk Assessment - Future Risks in the Lower Hudson River, which evaluates the future ecological
risks in the Lower Hudson River (Federal Dam to the Battery in New York City) posed by PCBs in
sediments at the Hudson River PCBs Superfund site, in the absence of remediation. This report,
called the Ecological Risk Assessment (ERA) Addendum, is a companion volume to USEPA’s
August 1999 baseline Ecological Risk Assessment (ERA), which evaluated the current and future
ecological risks in the Upper Hudson River and the current ecological risks in the Lower Hudson
River. The ERA Addendum is posted on USEPA’s website for the Hudson River PCBs
Reassessment Remedial Investigation/Feasibility Study (Reassessment RI/FS) at
www.epa.gov/hudson.

The ERA Addendum is part of Phase 2 of the Reassessment RI/FS for the Hudson River PCBs
Superfund site. The ERA Addendum, together with the August 1999 ERA, will help establish
acceptable exposure levels for use in developing remedial alternatives in the Feasibility Study, which
is Phase 3 of the Reassessment RI/FS.

USEPA will accept comments on the ERA Addendum until January 28, 2000. Comments should
be marked with the name of the report and should include the report section and page number for
each comment. Comments should be sent to:

Alison A. Hess, CP.G.

USEPA Region 2

290 Broadway - 19" Floor

MNew York, NY 10007-1866

Attn: Hudson Raiver ERA Addendum Comments

USEPA will hold a Joint Liaison Group meeting to discuss the findings of the ERA Addendum on
January 11, 2000, at 7:30 p.m. at the Sheraton Hotel, 40 Civic Center Plaza, Poughkeepsie, New
York. The meeting 1s open to the general public. Notification of the meeting was sent to Liaison
Group members, interested parties, and the press several weeks prior to the meeting.

During the public comment period, USEPA will held an availability session to answer questions
from the public regarding the ERA Addendum. The availability session will be held from 6:30 to
8:30 p.m. on January 18, 2000 at Sheraton Hotel, 40 Civic Center , Poughkeepsie, New York.
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If you need additional information regarding the ERA Addendum or the Reassessment RI/FS in
general, please contact Ann Rychlenski, the Community Relations Coordinator for this site, at (212)
637-3672.

Sincerely yours,

0 lend Mo Gl

Richard L. Caspe, Director

Emergency and Remedial Response Division
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Ecological Risk Assessment Addendum:
Future Risks in the Lower Hudson River
Executive Summary
December 1999

This document presents the baseline Ecological Risk Assessment for Future Risks in the
Lower Hudson River (ERA Addendum), which is a companion volume to the baseline Ecological
Risk Assessment (ERA) that was released by the U.S. Environmental Protection Agency (USEPA)
in August 1999. Together, the two risk assessments comprise the ecological risk assessment for
Phase 2 of the Reassessment Remedial Investigation/Feasibility Study (Reassessment RI/FS) for the
Hudson River PCBs sitein New Y ork.

The ERA Addendum quantitatively evaluates the future risks to the environment in the
Lower Hudson River (Federa Dam at Troy, New Y ork to the Battery in New Y ork City) posed by
polychlorinated biphenyls (PCBs) from the Upper Hudson River (Hudson Falls, New Y ork to the
Federal Dam at Troy, New Y ork), in the absence of remediation. This report uses current USEPA
policy and guidance as well as additional site data and analyses to update USEPA’s 1991 risk
assessment.

USEPA uses ecological risk assessments to evaluate the likelihood that adverse ecol ogical
effects are occurring or may occur as a result of exposure to one or more chemical or physical
stressors. The Superfund ecological risk assessment processincludesthe following: 1) identification
of contaminants of concern; 2) development of a conceptual model, which identifies complete
exposure pathwaysfor the ecosystem; 3) identification of assessment endpoints, which are ecological
values to be protected; 4) development of measurement endpoints, which are the actual
measurements used to assess risk to the assessment endpoints; 5) selection of receptors of concern;
6) the exposure assessment, which describes concentrations or dietary doses of contaminants of
concern to which the selected receptors are or may be exposed; 7) the effects assessment, which
describes toxicological effects due to chemical exposure and the methods used to characterize those
effects to the receptors of concern; and 8) risk characterization, which compares the results of the
exposure assessment with the effects assessment to evaluate the likelihood of adverse ecological
effects associated with exposure to chemicals at a site.

The ERA Addendum indicates that, for some species, future concentrations of PCBsin the
Lower Hudson River generally exceed levels that have been shown to cause adverse ecological
effects through 2018 (the entire forecast period). The results of the ERA Addendum will help
establish acceptable exposure levels for use in developing remedial alternatives for PCB-
contaminated sediments in the Upper Hudson River, which is Phase 3 (Feasibility Study) of the
Reassessment RI/FS.
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Contaminants of Concern

The contaminants of concern identified for the Site are PCBs. PCBs are a group of synthetic
organic compounds consisting of 209 individual chlorinated biphenyls called congeners. Some PCB
congeners are considered to be structurally similar to dioxin and are called dioxin-like PCBs. Toxic
equivalency (TEQ) factors, based on the toxicity of dioxin, have been developed for the dioxin-like
PCB congeners. PCBs have been shown to cause adverse reproductive and developmental effects
inanimals. Ecological exposureto PCBsis primarily an issue of bioaccumulation rather than direct
toxicity. PCBs bioaccumulate in the environment by both bioconcentrating (being absorbed from
water and accumulated in tissue to levels greater than those found in surrounding water) and
biomagnifying (increasing in tissue concentrations as they go up the food chain through two or more
trophic levels).

Site Conceptual Model

The Hudson River PCBs site is the 200 miles (322 km) of river from Hudson Falls, New
York to the Battery in New York City. Asdefined in the ERA and ERA Addendum, the Lower
Hudson River extends approximately 160 miles (258 km) from the Federal Dam at Troy (River Mile
153) to the Battery.

The Hudson River is home to awide variety of ecosystems. The Lower Hudson River is
tidal, does not have dams, and is freshwater in the vicinity of the Federal Dam, becoming brackish
and increasingly more saline towards the Battery. Spring runoffs and major storms can push the salt
front well below the Tappan Zee Bridge, and sometimes south to New York City. The Lower
Hudson has deep water environments, shallow nearshore areas (shalows, mudflats, and shore
communities), tidal marshes, and tidal swamps.

PCBswere released from two General Electric Company capacitor manufacturing facilities
located in the Upper Hudson River at Hudson Falls and Fort Edward, New York. Many of these
PCBs adhered to river sediments. AsPCBsin theriver sediments are released slowly into the river
water, these contaminated sediments serve as a continuing source of PCBs. During high flow events,
the sediments may be deposited on the floodplain and PCBs may thereby enter the terrestrial food
chain. High flow events may also increase the bioavailability of PCBs to organisms in the river
water.

Animals and plantsliving in or near the river, such as invertebrates, fish, amphibians, and
water-dependent reptiles, birds, and mammals, may be directly exposed to the PCBs from
contaminated sediments, river water, and air, and/or indirectly exposed through ingestion of food
(e.g., prey) containing PCBs.
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Assessment Endpoints

Assessment endpointsare explicit expressions of actual environmental values(i.e., ecological
resources) that are to be protected. They focus a risk assessment on particular components of the
ecosystem that could be adversely affected due to contaminants at the site. These endpoints are
expressed in terms of individual organisms, populations, communities, ecosystems, or habitats with
some common characteristics (e.g., feeding preferences, reproductive requirements). The assessment
endpoints for the ERA Addendum were selected to include direct exposure to PCBs in Lower
Hudson River sediments and river water through ingestion and indirect exposure to PCBs via the
food chain. Because PCBs are known to bioaccumulate, an emphasis was placed on indirect
exposure at various levels of the food chain to address PCB-related risks at higher trophic levels.
The assessment endpoints that were selected for the Lower Hudson River are:

. Benthic community structure as afood source for local fish and wildlife

. Protection and maintenance (survival, growth, and reproduction) of local fish populations
(forage, omnivorous, and piscivorous)

. Protection and maintenance (survival, growth, and reproduction) of local insectivorous bird
popul ations

. Protection and maintenance (survival, growth, and reproduction) of local waterfowl
popul ations

. Protection and maintenance (survival, growth, and reproduction) of local piscivorous birds
popul ations

. Protection and maintenance (survival, growth, and reproduction) of local insectivorous

wildlife populations

. Protection and maintenance (survival, growth, and reproduction) of local omnivorous
wildlife populations

. Protection and maintenance (survival, growth, and reproduction) of local piscivorouswildlife
popul ations

. Protection of threatened and endangered species

. Protection of significant habitats
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Measurement Endpoints

M easurement endpoints provide the actual measurements used to eval uate ecological risk and
are selected to represent mechanisms of toxicity and exposure pathways. Measurement endpoints
for future risk generally include modeled concentrations of chemicalsin water, sediment, fish, birds,
and/or mammalss, laboratory toxicity studies, and field observations. The measurement endpoints
identified for the ERA Addendum are:

1) Modeled concentrations of PCBs in fish and invertebrates to evaluate food-chain exposure;

2) Modeled total PCB body burdensin receptors (including avian receptor eggs) to determine
exceedance of effect-level thresholds based on toxicity reference values (TRVS);

3) Modeled TEQ-based PCB body burdens in receptors (including avian receptor eggs) to
determine exceedance of effect-level thresholds based on TRVS;

4) Modeled concentration of PCBs in river water to determine exceedence of criteria for
concentrations of PCBs in river water that are protective of benthic invertebrates, fish and
wildlife;

5) Modeled concentrations of PCBs in sediment to determine exceedence of guidelines for
concentrations of PCBs in sediments that are protective of aguatic health; and

6) Field observations.
Receptors of Concern

Risks to the environment were evaluated for individual receptors of concern that were
selected to be representative of various feeding preferences, predatory levels, and habitats (aquatic,
wetland, shoreline). The ERA Addendum does not characterize injury to, impact on, or threat to
every species of plant or animal that livesin or adjacent to the Hudson River; such a characterization
is beyond the scope of the Superfund ecologica risk assessment. The following receptors of concern
were selected for the ERA Addendum:

Aquatic Invertebrates

. Benthic macroinvertebrate community (e.g., aquatic worms, insect larvae, and isopods)
Fish Species

. Pumpkinseed (Lepomis gibbosus)
. Spottail shiner (Notropis hudsonius)
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. Brown bullhead (Ictalurus nebulosus)

. White perch (Morone americana)

. Y ellow perch (Perca flavescens)

. Largemouth bass (Micropterus salmoides)

. Striped bass (Morone saxatilis)

. Shortnose sturgeon (Acipenser brevirostrum)
Birds

. Tree swallow (Tachycineta bicolor)

. Mallard (4nas platyrhychos)
. Belted kingfisher (Ceryle alcyon)

. Great blue heron (4rdea herodias)

. Bald eagle (Haliaeetus leucocephalus)
Mammals

. Little brown bat (Myotis lucifugus)

. Raccoon (Procyon lotor)

. Mink (Mustela vison)

. River otter (Lutra canadensis)

Exposure Assessment

The Exposure Assessment describes compl ete exposure pathways and exposure parameters
(e.g., body weight, prey ingestion rate, home range) used to cal cul ate the concentrations or dietary
doses to which the receptors of concern may be exposed due to chemical exposure. USEPA
previously released reports on the nature and extent of contamination in the Hudson River as part
of the Reassessment RI/FS (e.g., February 1997 Data Evaluation and Interpretation Report, July 1998
Low Resolution Sediment Coring Report, August 1998 Database for the Hudson River PCBs
Reassessment RI/FS [Release 4.1], and May 1999 Baseline Modeling Report). The Reassessment
RI/FS documents form the basis of the site data collection and analyses that were used in conducting
the ERA Addendum. Future (i.e., modeled) concentrations of PCBs in fish, sediments and river
water are provided in the ERA Addendum, based on fate and bioaccumulation models by Farley et
al. (1999) and USEPA'’s Revised Baseline Modeling Report (USEPA, 2000). Exposure parameters
were obtained from USEPA references, the scientific literature, and directly from researchers as
reported in the ERA.
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Effects Assessment

The Effects Assessment describes the methods used to characterize particular toxicological
effects of PCBs on aguatic and terrestrial organisms due to chemical exposure. These measures of
toxicological effects, called TRV, provide abasis for estimating whether the chemical exposure at
asiteislikely to result in adverse ecological effects.

In conducting the ERA Addendum, USEPA used the TRV's selected in the ERA based on
Lowest Observed Adverse Effects Levels (LOAELSs) and/or No Observed Adverse Effects Levels
(NOAELYs) from laboratory and/or field-based studies reported in the scientific literature. These
TRV's examine the effects of PCBs and dioxin-like PCB congeners on the survival, growth, and
reproduction of fish and wildlife speciesin the Lower Hudson River. Reproductive effects (e.g., egg
maturation, egg hatchability, and survival of juveniles) were generally the most sensitive endpoints
for animals exposed to PCBs.

Risk Characterization

Risk Characterization examines the likelihood of adverse ecological effects occurring asa
result of exposure to chemicals and discusses the qualitative and quantitative assessment of risksto
ecological receptorswith regard to toxic effects. Risks are estimated by comparing the results of the
Exposure Assessment (e.g., modeled concentrations of chemicals in receptors of concern) to the
TRVs developed in the Effects Assessment. The ratio of these two numbersis called a Toxicity
Quotient, or TQ.

TQsequa to or greater than one (TQ > 1) aretypically considered to indicate potential risk
to ecological receptors, for example reduced or impaired reproduction or recruitment of new
individuals. The TQs provide insight into the potential for adverse effects upon individual animals
in the local population resulting from chemical exposure. If a TQ suggests that effects are not
expected to occur for the average individual, then they are probably insignificant at the population
level. However, if a TQ indicates risks are present for the average individual, then risks may be
present for the local population.

At each step of the risk assessment process there are sources of uncertainty. Measures were
taken in the ERA to address and characterize the uncertainty. For example, in some cases
uncertainty factors were applied in developing TRVs. The purpose of these uncertainty factorsis
to ensure that the calculated TRV s are protective of the receptor species of concern. Another source
of uncertainty is associated with the future PCB concentrationsin fish. The PCB concentrationsin
fish presented in the ERA Addendum (forecast from modelsin Farley et al. (1999) and the Revised
Baseline Modeling Report (USEPA, 2000) may be significantly underestimated, which may
underestimate risks to fish species. However, based on a comparison of measured concentrations
of PCBsin fish to modeled concentrations, the forecasts presented in the ERA Addendum are not
expected to overestimate future PCB concentration in fish, so that the risks to fish are not expected
to be overestimated.
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To integrate the various components of the ERA Addendum, the results of the risk
characterization and associated uncertainties were evaluated using a weight-of-evidence approach
to assess the risk of adverse effectsin the receptors of concern as aresult of exposure to PCBsin the
Lower Hudson River. The weight-of-evidence approach considers both the results of the TQ
analysis and field observations for each assessment endpoint. For the mammalsand most birds, TQs
for the dioxin-like PCBs were greater than the TQs for total PCBs.

Benthic Community Structure

Risksto loca benthic invertebrate communities were examined using two lines of evidence.
These lines of evidence are: 1) comparison of modeled water column concentrations of PCBs to
criteria and 2) comparisons of modeled sediment concentrations to guidelines. Both suggest an
adverse effect of PCBs on benthic invertebrate populations serving as afood source to local fishin
the Lower Hudson River. Uncertainty in thisanalysisis considered low.

Local Fish (Forage, Omnivorous, Piscivorous and Semi-piscivorous)

Risksto local fish populations were examined using five lines of evidence. These lines of
evidence are: 1) comparison of modeled total PCB fish body burdensto TRV's; 2) comparison of
modeled TEQ fish body burdensto TRV's; 3) comparison of modeled water column concentrations
of PCBsto criteria; 4) comparison of modeled sediment concentrations to guidelines; and 5) field-
based observations. Multiple receptors were evaluated for forage and semi-piscivorous/piscivorous
fish.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
fish speciesin the Lower Hudson River. However, based upon toxicity quotients, future exposure
to PCBs may reduce or impair the survival, growth, and reproductive capability of some forage
species (e.g., pumpkinseed) and semi-piscivorous/piscivorus fish (e.g., white perch, yellow perch,
largemouth bass, and striped bass), particularly in the upper reaches of the Lower Hudson River.

There is a moderate degree of uncertainty in the modeled body burdens used to evaluate
exposure, and at most an order of magnitude uncertainty in the TRV's (for the TEQ-based TRV'S, no
uncertainty factors were needed).

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for protection of fish and wildlife through the duration of the
forecast period (1993 - 2018).

I nsectivorous Birds

Risks to local insectivorous bird populations were examined using six lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses to TRVS; 2)
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comparison of modeled TEQ dietary doses to TRV, 3) comparison of modeled total PCB egg
concentrationsto TRV's; 4) comparison of modeled TEQ egg concentrationsto TRV's; 5) comparison
of modeled water column concentrations of PCBsto criteria; and 6) field-based observations. The
tree swallow was selected to represent insectivorous bird species.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
insectivorous bird speciesin the Lower Hudson River Valley. TQsareall below onefor al locations
for the entire forecast period (1993 to 2018). However, given that U.S. Fish and Wildlife Service
field studies suggest PCBs may cause abnormal nest construction of Upper Hudson River tree
swallows, it is possible that future exposure to PCBs in the Lower Hudson River may reduce or
impair the reproductive capability of tree swallows, particularly in the upper reaches of the Lower
Hudson River.

There isamoderate degree of uncertainty in the calculated modeled concentrations of PCBs
in tree swallow diets and the concentrations of PCBsin eggs. Thereis alow degree of uncertainty
associated with tree swallow TRV, which were derived from field studies of Hudson River tree
swallows.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993-2018).

Waterfowl

Risksto local waterfowl populationswere examined using six lines of evidence. Theselines
of evidence are: 1) comparison of modeled total PCB dietary doses to TRV, 2) comparison of
modeled TEQ dietary dosesto TRV, 3) comparison of modeled total PCB egg concentrations to
TRVs; 4) comparison of modeled TEQ egg concentrations to TRV's; 5) comparison of modeled
water column concentrations of PCBsto criteria; and 6) field-based observations. The mallard was
selected to represent waterfowl.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
waterfowl in the Lower Hudson River Valley. However, based upon toxicity quotients, future
exposure to PCBs may reduce or impair the survival, growth, and reproductive capability of some
waterfowl, particularly in the upper reaches of the lower river.

Calculated dietary doses of PCBs and concentrations of PCBsin eggs typically exceed their
respective TRV sthroughout the modeling period. Toxicity quotientsfor the TEQ-based (i.e., dioxin-
like) PCBs consistently show greater exceedances than for total (Tri+) PCBs. There is a moderate
degree of uncertainty in the dietary dose and egg concentration estimates. Given the magnitude of
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the TEQ-based TQs, they would have to decrease by an order of magnitude or moreto fall below one
for waterfowl in the Lower Hudson River.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993-2018).

Piscivorous Birds

Risksto local semi-piscivorous/piscivorous bird populations were examined using six lines
of evidence. These lines of evidence are: 1) comparison of modeled total PCB dietary doses to
TRVSs; 2) comparison of modeled TEQ dietary dosesto TRV's; 3) comparison of modeled total PCB
egg concentrations to TRVs, 4) comparison of modeled TEQ egg concentrations to TRVS; 5)
comparison of modeled water column concentrations of PCBs to criteria; and 6) field-based
observations. The belted kingfisher, great blue heron, and bald eagle were selected to represent
piscivorous birds.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of these
piscivorous species. However, based upon toxicity quotients, future exposure to PCBs may reduce
or impair the survival, growth, and reproductive capability of some piscivorous birds, particularly
in the upper reaches of the Lower Hudson Rver. Calculated dietary doses of PCBs and
concentrations of PCBs in eggs exceed all TRVs (i.e.,, NOAELs and LOAELYS) for the belted
kingfisher and bald eagle throughout the modeling period, and exceed NOAEL s for the great blue
heron. Toxicity quotients for egg concentrations are generally higher than body burden TQs.

Thereisamoderate degree of uncertainty in the dietary dose and egg concentration estimates.
Given the magnitude of the TQs, they would have to decrease by an order of magnitude or more to
fal below one for piscivorous birdsin the Lower Hudson River. In particular, the bald eagle TQs
exceeded one by up to three orders of magnitude. Therefore, evenif the factor of 2.5 to adjust from
largemouth bass fillets to whole body burden and the subchronic-to-chronic uncertainty factor of 10
used for the body burden TRV are removed, the TQs would remain well over one. These results
coupled with the lack of breeding successin Lower Hudson River bald eagles (USGS, 1999) indicate
that reproductive effects may be present.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993-2018).

| nsectivorous Mammals

Risks to local insectivorous mammal populations were examined using four lines of
evidence. Theselinesof evidence are: 1) comparison of modeled total PCB dietary dosesto TRV,
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2) comparison of modeled TEQ dietary doses to TRV's; 3) comparison of modeled water column
concentrations of PCBsto criteria; and 4) field-based observations. Thelittle brown bat was selected
to represent insectivorous mammals.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
insectivorous mammalsin the Lower Hudson River Valley. However, exposure to PCBs may reduce
or impair the survival, growth, or reproductive capability of insectivorous mammals in the Lower
Hudson River. Modeled dietary doses for the little brown bat exceed TRV's by up to two orders of
magnitude at all locations modeled. There is a moderate degree of uncertainty in the calculated
dietary doses.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993-2018).

Omnivorous Mammals

Risksto local omnivorous mammal populations were examined using four lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses to TRVS; 2)
comparison of modeled TEQ dietary doses to TRVs; 3) comparison of modeled water column
concentrations of PCBs to criteria; and 4) field-based observations. The raccoon was selected to
represent omnivorous mammals.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
omnivorous mammalsin the Lower Hudson River Valey. However, exposure to PCBs may reduce
or impair the survival, growth, or reproductive capability of omnivorous mammals in the Lower
Hudson River. Modeled dietary doses for the raccoon exceed dietary dose NOAELson atotal PCB
(Tri+) basis and all TRVs on a TEQ-basis. There is a moderate degree of uncertainty in the
calculated dietary doses.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 - 2018).

Piscivorous Mammals

Risksto local semi-piscivorous/piscivorous mammal populations were examined using four
lines of evidence. These lines of evidence are: 1) comparison of modeled total PCB dietary doses
to TRVs; 2) comparison of modeled TEQ dietary dosesto TRVs; 3) comparison of modeled water
column concentrations of PCBsto criteria; and 4) field-based observations. The mink and river otter
were selected to represent piscivorous mammals.
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Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of these
piscivorous species. However, based upon toxicity quotients, future exposure to PCBs may reduce
or impair the survival, growth, and reproductive capability of piscivorous mammals, particularly in
the upper reaches of the Lower Hudson River. Calculated dietary doses of PCBs exceed the NOAEL
on atotal PCB basisfor both the mink and river otter and exceed all TEQ-based TRV sby up to three
orders of magnitude.

Thereis amoderate degree of uncertainty in the dietary dose estimates. However, given the
magnitude of the TQs, they would have to decrease at |east an order of magnitude to fall below one.
In particular, the river otter TQs exceeded one by up to three orders of magnitude. Therefore, even
if the factor of 2.5 to adjust from largemouth bass fillets to whole body burden is removed, the TQs
would remain well over one.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993-2018). In addition, preliminary resultsfrom aNY SDEC study indicate that PCBs may
have an adverse effect on the litter size and possibly kit survival of river otter in the Hudson River
(Mayack, 1999b).

Threatened and Endangered Species

Risks to threatened and endangered species were examined using five lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses/egg concentrations
to TRVs; 2) comparison of modeled TEQ dietary doses/egg concentrationsto TRV's; 3) comparison
of predicted modeled water column concentrations of PCBsto criteria; 4) comparison of modeled
sediment concentrations of PCBs to guidelines, and 5) field-based observations. The shortnose
sturgeon and bald eagle were selected to represent threatened and endangered species.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of threatened
or endangered species. However, using the TEQ-based toxicity quotients, potential for adverse
reproductive effects in shortnose sturgeon exists, particularly when considering the long life
expectancy of the sturgeon. Almost all TQs calculated for the bald eagle (across all locations)
exceeded one, in some instances by more than three orders of magnitude. Both the dietary dose and
egg-based results were consistent in thisregard. Other threatened or endangered raptors, such asthe
peregrine falcon, osprey, northern harrier, and red-shouldered hawk may experience similar
EXPOSUres.

There is amoderate degree of uncertainty in the dietary dose estimates. However, the bald
eagle TQs exceeded one by up to three orders of magnitude. Therefore, even if the factor of 2.5 to
adjust from largemouth bass fillets to whole body burden and the subchronic-to-chronic uncertainty
factor of 10 used for the body burden TRV are removed, the TQs would remain well over one.
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These results coupled with the lack of breeding successin Lower Hudson River bald eagles (USGS,
1999) indicate that reproductive effects may be present.

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993-2018).

Significant Habitats

Risks to significant habitats were examined using four lines of evidence. These lines of
evidence are: 1) toxicity quotients calculated for receptors in this assessment; 2) comparison of
modeled water column concentrations of PCBs to criteria; 3) comparison of modeled sediment
concentrations of PCBs to guidelines; and 4) field-based observations.

Based on the toxicity quotients for receptors of concern, future PCB concentrations modeled
for the Lower Hudson River exceed toxicity reference values for some fish, avian, and mammalian
receptors. These comparisons indicate that animals feeding on Hudson River-based prey may be
affected by the concentrations of PCBs found in the river on both atotal PCB and TEQ basis. In
addition, based on the ratios obtained in this evaluation, other taxononic groups not directly
addressed in this evaluation (e.g., amphibians and reptiles) may also be affected by PCBs in the
Lower Hudson River. Many year-round and migrant species use the significant habitats along the
Lower Hudson River for breeding or rearing their young. Therefore, exposure to PCBs may occur
at asengtivetimein thelife cycle (i.e., reproductive and development) and have a greater effect on
populations than at other times of the year.

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993-2018).

Major Findings of the ERA Addendum

The results of the risk assessment indicate that receptors in close contact with the Lower
Hudson River are at an increased ecological risk asaresult of future exposure to PCBs in sediments,
water, and/or prey. This conclusion is based on a TQ approach, in which modeled body burdens,
dietary doses, and egg concentrations of PCBs were compared to TRV's, and on field observations.
On the basis of these comparisons, all receptors of concern except the tree swallow areat risk. In
summary, the major findings of the report are:

. Fishinthe Lower Hudson River are at risk from future exposure to PCBs. Fish that eat other

fish (i.e., which are higher on the food chain), such as the largemouth bass and striped bass,
are especialy at risk. PCBs may adversely affect fish survival, growth, and reproduction.
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Mammals that feed on insects with an agquatic stage spent in the Lower Hudson River, such
asthelittle brown bat, are at risk from future PCB exposure. PCBs may adversaly affect the
survival, growth, and reproduction of these species.

Birds that feed on insects with an agquatic stage spent in the Lower Hudson, such as the tree
swallow, are not expected to be at risk from future exposure to PCBs.

Waterfow! feeding on animals and plants in the Lower Hudson River are at risk from PCB
exposure. Future concentrations of PCBs may adversely affect avian survival, growth, and
reproduction.

Birds and mammals that eat PCB-contaminated fish from the Lower Hudson River, such as
the bald eagle, belted kingfisher, great blue heron, mink, and river otter, are at risk. Future
concentrations of PCBs may adversaly affect the survival, growth, and reproduction of these
Species.

Omnivorous animals, such as the raccoon, that derive some of their food from the Lower
Hudson River are at risk from PCB exposure. Future concentrations of PCBs may adversely
affect the survival, growth, and reproduction of these species.

Fragile populations of threatened and endangered species in the Lower Hudson River,
represented by the bald eagle and shortnose sturgeon, are particularly susceptible to adverse
effects from future PCB exposure.

Modeled PCB concentrationsin water and sediments in the Lower Hudson River generally
exceed standards, criteria and guidelines established to be protective of the environment.
Animals that use areas along the Lower Hudson designated as significant habitats may be
adversely affected by the PCBs.

The future risksto fish and wildlife are greatest in the upper reaches of the Lower Hudson
River and decrease in relation to decreasing PCB concentrations down river. Based on
modeled PCB concentrations, many species are expected to be at risk through 2018 (the
entire forecast period).
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1.0 INTRODUCTION

1.1  Purpose of Report

This document presents the baseline Ecological Risk Assessment for Future Risks in the
Lower Hudson River (ERA Addendum), which is a companion volume to the baseline Ecological
Risk Assessment (ERA) that was released by the U.S. Environmental Protection Agency (USEPA)
in August 1999. Together, the two risk assessments comprise the ecological risk assessment for
Phase 2 of the Reassessment Remedial Investigation/Feasibility Study (Reassessment RI/FS) for the
Hudson River PCBs sitein New Y ork.

The ERA Addendum quantitatively evaluates the future risks to the environment in the
Lower Hudson River (Federal Dam at Troy, New Y ork to the Battery in New Y ork City) posed by
polychlorinated biphenyls (PCBs) from the Upper Hudson River (Hudson Falls, New Y ork to the
Federa Dam at Troy, New Y ork), in the absence of remediation. This report uses current USEPA
policy and guidance as well as additional site data and analyses to update USEPA’s 1991 risk
assessment.

Consistent with USEPA guidance (USEPA, 1997b), the ERA addendum calculates the risk
to individual receptor species of concern. The ERA addendum uses the same receptor species asthe
baseline ERA (USEPA, 1999c). The species were selected to represent various trophic levels, a
variety of feeding types, and a diversity of habitats associated with the Hudson River. Receptor
species were selected as surrogates for the range of species potentially exposed to PCBs in the
Hudson River.

Because of the focused nature of the Reassessment RI/FS, a number of technical decisions
were made to structure and focus the ERA, as described in the baseline ERA (USEPA, 1999¢). The
ERA and ERA Addendum focus on particular categories of PCBs that can be supported by the
available data and are amenable to modeling. Selection of PCBs categories to measure, model, and
assess was based on risk assessment considerations aswell as on practical considerations related to
modeling requirements. For the ecological risk assessment this led to a decision to evaluate total
PCBs as represented by “tri and higher” chlorinated compounds, as well as select congeners. The
“tri and higher” group includes the PCB compounds that are most toxic to fish and wildlife and
therefore captures most of the toxicity associated with these compounds. Tri and higher totals for
the Lower Hudson River that are compared to total PCBs (which include mono and dichlorinated
PCBs) may underestimate risks in some instances.

1.2  Report Organization

This ERA follows Ecological Risk Assessment Guidance for Superfund, Process for
Designing and Conducting Ecological Risk Assessments (ERAGS) (USEPA, 1997b), as detailed in
the baseline ERA (USEPA, 1999c). The ERAGS guidance has of eight steps, as shown in Figure
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1-2. This ERA Addendum covers Steps 6 and 7 of the ERAGS process (analysis of ecological
exposures and effects and risk characterization) for the future risks in the Lower Hudson River.
Steps 1-5 were completed in previous reports (e.g., USEPA, 1999c). Step 8, Risk Management,
occurs after the completion of the ERA and is the responsibility of the USEPA site risk manager,
who balances risk reductions associated with cleanup of contaminants with potential impacts of the
remedial actions themselves.

Much of the information used in this addendum was originally presented in the baseline ERA
(USEPA, 1999c), where a detailed description of the assumptions and methodol ogy that were used
can befound. In keeping with ERAGS, the format of this ERA Addendum is asfollows:

* Chapter 1, the introduction, provides an overview of purpose of the report.

» Chapter 2, problem formulation, summarizes the conceptual model, assessment and
measurement endpoints, and the receptors of concern from the baseline ERA (USEPA,
1999c).

» Chapter 3, the exposure assessment, discusses modeled PCB concentrations forecast using
the Farley er al. (1999) and FISHRAND models, identifies exposure pathways for receptors,
and summarizes exposure parameters selected for avian and mammalian receptors in the
baseline ERA (USEPA, 1999c).

* Chapter 4, the effects assessment, summarizes toxicity reference values (TRV'S) selected
for each receptor in the baseline ERA (USEPA, 1999¢).

* Chapter 5, the risk characterization, uses the exposure and effects assessments to provide
a quantitative estimate of risk to receptors. The results of the measurement endpoints are
used to evaluate the assessment endpoints selected in the problem formulation phase of the
assessment.

» Chapter 6, the uncertainty analysis, summarizes uncertainties associated with the
assessment based on the baseline ERA (USEPA, 1999c).

» Chapter 7, conclusions, presents the conclusions of the risk assessment. This section
integrates the results of the risk characterization with the uncertainty analysis to provide
perspective on the overall confidence in the assessment.
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2.0 PROBLEM FORMULATION

Problem formulation establishes the goal's, breadth, and focus of the assessment. It defines
the questions and issues based on identifiable complete exposure pathways and ecological effects.
A key aspect of problem formulation is the development of a conceptual model that illustrates the
relationships among sources, pathways, and receptors.

2.1 Site Characterization

The Hudson River PCBs Site includes the 200 miles (322 km) of river from Hudson Falls,
NY to the Battery in New Y ork City, as described in the baseline ERA (USEPA, 1999c). The ERA
Addendum covers future risks to the Lower Hudson River, which stretches from the Federal Dam
to the Battery. Phase 2 ecological sampling locations are shown in Figure 2-1. The Lower Hudson
River istidal and includes freshwater, brackish, and estuarine habitats, as described below.

2.2 Contaminants of Concern

Consistant with the scopr of the Reassessment RI/FS, the contaminants of concern (COCs)
are limited to PCBs. While there are other contaminants at various locations in the Hudson (e.g.,
metals, polycyclic aromatic hydrocarbons), PCBs are the chemicals that are the basis for the 1984
ROD and the Reassessment RI/FS. Consistent with that focus, the evaluation examines risks posed
by the presence of in-place PCBsin river sediments. PCBs can be described asindividua congeners,
Aroclors, and total PCBs. Total PCBsin this assessment are represented by the trichlorinated and
higher congeners (designated Tri+) for the purposes of modeling (USEPA, 1999b), which
approximate total PCBs in biota.

2.3 Conceptual Model

A site conceptual model identifies the source, media, pathway, and route of exposure
evaluated in the ecological risk assessment, and the relationship of the measurement endpoints to
the assessment endpoints (USEPA, 1997b). An integrated site conceptual model was developed for
the Hudson River baseline ERA (Figure 2-2). Inthismodel, theinitial sources of PCBs are releases
from the two GE capacitor manufacturing facilities located in Hudson Falls and Fort Edward, NY .

PCBs enter the Hudson River and adhere to sediments or are redistributed into the water
column. Sediments may be deposited on the floodplain during high flow events and provide a
pathway for PCBsto enter the terrestrial food chain.

Animals and plants living in or near the Hudson River, such as invertebrates, fish,
amphibians, and water-dependent reptiles, birds, and mammals, are potentialy exposed to the PCBs
from contaminated sediments, surface water, and/or prey. Speciesrepresenting varioustrophiclevels
living in or near the river were selected as receptor species for evaluating potential risks associated
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with PCBs. Exposure pathways by which these species could be exposed to PCBs were discussed
in the baseline ERA (USEPA, 1999c¢) and are summarized in the following section.

2.3.1 Exposure Pathways in the Lower Hudson River Ecosystem

Ecologica receptors may be exposed to PCBs via various pathways. A complete exposure
pathway involves a potential for contact between the receptor and contaminant either through direct
exposure to the media or indirectly through food. Pathways are evaluated by considering
information on contaminant fate and transport, ecosystems at risk, and the magnitude and extent of
contamination (USEPA, 1997b).

Contaminant fate and transport and the magnitude and extent of contamination have been
discussed extensively in other Reassessment RI/FS reports, including the Baseline Modeling Report
(USEPA, 1999Db), Data Evaluation and Interpretation Report (USEPA, 1997d), Low Resolution
Sediment Coring Report (USEPA, 1998a), and the baseline ERA (USEPA, 1999c). Exposure
pathways considered in this assessment are: ingestion of contaminated prey, ingestion of
contaminated sediments, and ingestion of contaminated surface water.

2.3.2 Ecosystems of the Lower Hudson River

The Lower Hudson River estuary ishometo awide variety of habitats. It isavaluable state
and local resource (NYSDEC, 1998a). Many commercially valuable fish and shellfish species
including striped bass, shad, Atlantic sturgeon, and blue crab use the estuary for spawning and as a
nursery ground. Over 16,500 acres in the estuary have been inventoried and designated significant
coastal fish and wildlife habitat. The NY S Natural Heritage Program has identified many areas
along the Hudson River estuary where rare plants, animals, or natural communities are found
(NY SDEC, 1999b). The estuary is also an important resting and feeding area for migratory birds,
such as eagles, osprey, songbirds, and waterfowl (NY SDEC, 1998a).

A number of distinct ecological communities including deepwater; shallows, mudflats, and
shore; tidal marsh; and tidal swamp communities are found in the Lower Hudson River. Brief
descriptions of these communities are provided below based on a publication of the New Y ork State
Department of State and the Nature Conservancy (1990).

Deepwater- The deegpwater community includes sections of thelower river with water depths
greater than six feet at low tide. Vegetation is limited to phytoplankton in the upper layers of the
water column, as light does not generally penetrate deep enough to support photosynthesis of rooted
plants. The deepwater community is composed of abundant animal life supported by organic materia
originating in the watershed. Benthic invertebrates, fish, and fish eating predators (e.g., birds,
mammals) are found in this habitat. Fish found in the deepwater community include species such
as American shad, blueback herring, alewife, striped bass, Atlantic tomcod, and Atlantic and
shortnose sturgeon. Predators of deepwater fish can capture fish near the water’ s surface (e.g., bald
eagles, osprey) or below the surface of the water (e.g., cormorants, loons, and diving ducks).

4 TAMSMCA



Shallows, Mudflats, and Shore- These communitiesinclude sections of theriver found near
the low tide mark. Shallows are always below the low tide mark, mudflats are barely exposed at
low tide, and the shoreisazonelargely exposed at low tide but inundated at high tide. The shallows
support avariety of vascular plants rooted in the bottom (e.g., waterweed, water celery, and various
pondweeds) and free floating plants (either in the water column or on the surface). Mudflats support
plants adapted to being submerged most of the day and then briefly exposed at low tide when they
aretypically found encrusted in mud. In addition to vascular species, mudflats support significant
numbers of periphyton (attached algae) and bacteriathat grow on mud or surfaces of vascular plants.
Shore areas are found along rocky or gravelly banks. Vegetation may be limited in areas subject to
waves, ice scour, and upland erosion.

Shallow waters support many zooplankton species and the animal s that feed on them (e.g.,
fish larvae and fish). Many adult fish found in the shallow water are year-round Hudson River
residentsincluding shiners, carp, white catfish, suckers, white and yellow perch, bass, sunfishes, and
dartersin freshwater regions. Bay anchovies, killifish, silversides, winter flounder, and hog chokers
are found in more brackish sections of the river. Many anadromous (i.e., migrating) fish of the
deepwater community feed extensively in the shallows while preparing to return to the ocean. Many
fish a'so use the shallows as spawning and nursery grounds.

Numerous upper trophic level bird species (e.g., great blue heron, great egrets, least bittern)
feed in shallows and mudflats. Waterfowl feeding on aguatic plants and small fish and sandpipers
feeding on seeds, insects, and aguatic invertebrates are found in these communities.

Tidal Marsh- Thetidal marsh community includes sections of the Hudson River wheretidal
waters inundate plants specifically adapted to daily flooding. Lower marsh plants, adapted to daily
submersions, include broad-leaved plants such as spatterdock, pickerelweed, arrowhead, bulrushes,
and plantains. Upper marsh vegetation consists of plants adapted to partial flooding, which are
seldomly or never completely submerged. The upper marsh has a grassy appearance and is
dominated by narrow-leaved cattail and common reed.

Tidal marshes provide important feeding and breeding areas for many resident and transient
aquatic and terrestrial animals. Fish (e.g., killifish, darters, mummichogs, sunfish, and carp) come
into marshes at high tide to feed on invertebrates such as cladocerans, copepods, ostracods, and
chironomids. A variety of amphibians, reptiles, birds, and mammals feed on the fish and
invertebrates found in marshes. Hudson River tidal marshes support many bird species and large
populations of nesting birds, which includes a high density of breeding marsh birds.

Tidal Swamp- Thetidal swamp community includes land adjacent to the Hudson River that
isregularly flooded by tidal waters. It isdominated by aclosed canopy of trees(e.g., green and black
ash, red maple, and dlippery elm). Below the canopy is alayer of shrubs and vines and at ground
level thereisalayer of herbs. Tidal swamps occur exclusively in freshwater, either near freshwater
tributaries in brackish portions of the estuary or in upstream freshwater sections of the River.

Thetidal swamp supports invertebrates and vertebrates feeding on plants, seeds, and organic
materials found in the swamp. Terrestrial herbivores and granivores include pheasants, rabbits,
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squirrels, muskrats, beaver, and deer. Predators of invertebrates and vertebrates found in the swamp
include salamanders, toads, snakes, turtles, shrews, foxes, weasels, and mink.

In addition to these communities, freshwater creek and upland forest communities are a'so
ecologically linked to the Hudson River. Exposure to PCBs originating in the River may occur via
the food chain or floodplain sediments.

Fish, amphibians, reptiles, birds, and mammals potentially found in or along the Hudson
River arelisted in Tables 2-1 and 2-3 to 2-6 of the baseline ERA (USEPA, 1999c¢), respectively.

2.3.3 Exposure Pathways

The aquatic and terrestrial pathways for the Lower Hudson River are outlined below and
described in detail in Chapter 2 of the baseline ERA (USEPA, 1999c¢).

2.3.3.1 Aquatic Exposure Pathways

Aquatic and semi-aguatic organisms, such as fish, invertebrates, amphibians, and
reptiles (e.g., water snakes), are exposed to PCBs through:

. Direct uptake from water;
. Uptake from sediment; and
. Uptake via food.

2.3.3.2 Terrestrial Exposure Pathways

Terrestrial and semi-terrestrial animals, such as amphibians, reptiles, birds, and mammals,
can be exposed to PCBs via:

Food uptake;

Surface water ingestion;

Incidental sediment ingestion;

Contact with floodplain sediments/soils; and
Inhalation of air.

Food uptake of contaminated prey is considered to be the primary PCB exposure pathway (USEPA,
1999c¢).

2.4 Assessment Endpoints

Assessment endpoints are explicit expressions of actual environmental vaues (e.g.,
ecological resources) that are to be protected (USEPA, 1992). They focus the risk assessment on
particular components of the ecosystem that could be adversely affected by contaminants from the
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site (USEPA, 1997b). These endpoints are expressed in terms of individua organisms, populations,
communities, ecosystems, or habitats with some common characteristics (e.g., feeding preferences,
reproductive requirements). Inaddition to protection of ecological values, assessment endpoints may
also encompass a function or quality that is to be maintained or protected.

The assessment endpoints selected for the ERA Addendum focus on the protection and
maintenance of local fish and wildlife populations exposed to PCBsin Hudson River sediments and
water through sediment and surface water ingestion, uptake from water, and indirect exposure to
PCBs via the food chain. Because PCBs are known to bioaccumul ate, an emphasis was placed on
exposure at various levels of the food chain to address PCB-related risks at higher trophic levels.
The assessment endpoints selected to evaluate future risks in the Lower Hudson are:

* Benthic aguatic life as afood source for local fish and wildlife.

* Survival, growth, and reproduction of:
- local forage fish populations,

- local omnivorous fish populations; and
- local piscivorous fish populations.
* Protection (i.e., survival, growth, and reproduction) of local wildlife including:
- insectivorous bird populations,
- waterfowl populations;
- semi-piscivorous/piscivorous bird populations;
- insectivorous mammal populations;
- omnivorous mammal populations; and
- semi-piscivorous/pi scivorous mammals popul ations.
* Protection of threatened and endangered species.
* Protection of significant habitats.

The selected assessment endpoints along with specific ecologica receptors and measures of
effect are listed in Table 2-1. These endpoints reflect a combination of values that have been
identified by USEPA, New Y ork State Department of Environmental Conservation (NY SDEC), US
Fish and Wildlife Service (USFWS), and National Oceanic and Atmospheric Administration
(NOAA) as being important, and/or habitats or species that have been identified as ecologically
valuable.

2.5 Measurement Endpoints (Measures of Effect)

Measures of effect provide the actual measurements used to estimate risk, as described in the
baseline ERA (USEPA, 1999c). Because of the complexity and inherent variability associated with
ecosystems, there is aways a certain amount of uncertainty associated with estimating risks.
Measurement endpoints typically have specific strengths and weaknesses related to the data quality,
study design and execution, and strength of association between the measurement and assessment
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endpoint. Therefore, it iscommon practice to use more than one measurement endpoint to evaluate
an assessment endpoint, when possible.

Measures of effect used to evaluate each assessment endpoint in this addendum are the same
asthose used in the baseline ERA (USEPA, 1999c) and include:

» Modeled total PCB (i.e., Tri+ congeners) body burdensin fish, birds, and mammals for 25
years (1993 to 2018) to determine exceedance of effect-level thresholds based on toxicity
reference values (TRV's) derived in the baseline ERA (USEPA, 1999c).

» Modeled TEQ-based PCB body burdensin fish, birds, and mammalsfor 25 years (1993 to
2018) to determine exceedance of effect-level thresholds based on TRVs derived in the
baseline ERA (USEPA, 1999c).

» Modeled total PCB egg concentrations in birds for 25 years (1993 to 2018) to determine
exceedance of effect-level thresholds based on TRV s derivedin the baseline ERA (USEPA,
1999c).

* Modeled TEQ-based PCB egg concentrations in birds for 25 years (1993 to 2018) to
determine exceedance of effect-level thresholds based on TRV s derived in the basdine ERA
(USEPA, 1999c).

» Modeled PCB concentrations in fresh water for 25 years (1993 to 2018) compared to NY S
Ambient Water Quality Criteria (AWQC) for the protection of benthic agquatic life and
protection of wildlife from toxic effects of bioaccumulation (NY SDEC, 1998b).

* Modeled PCB concentrations in sediment for 25 years (1993 to 2018) compared to
applicable sediment benchmarks such as NOAA Sediment Effect Concentrations for PCBs
in the Hudson River (NOAA, 1999), NYSDEC Technical Guidance for Screening
Contaminated Sediments (1999a), Ontario sediment quality guideline (Persaud et al. 1993),
and Washington Department of Ecology guidelines for protection of aquatic life (1997).

» Available field observations on the presence and relative abundance of Lower Hudson
River fish and wildlife as an indication of the ability of the species to maintain populations.

* Avallable field observations on the presence and relative abundance of the wildlife species
using significant habitats within the Lower Hudson River as an indication of the ability of
the habitat to maintain populations.

Risk hypotheses posed as risk questions, along with specific measurement endpoints selected for
each assessment endpoint, are provided in Table 2-2.

Effect-level concentrations are measured by TRVs. TRVs are exceeded when the modeled
dose or concentration for the Site is greater than the benchmark dose or concentration (i.e., toxicity
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quotient [TQ] exceeds 1). Equations for estimating avian and mammalian dietary doses, avian egg
concentrations, and fish body burdens are provided in Chapter 3 of the baseline ERA (USEPA,
1999c).

Population-level effects are determined for each receptor species by evaluating the species
life-history and the magnitude of the TQ over time. TQs equal to or greater than one across the
entire 25-year modeling period suggests sustained risk. |If the life span of receptor covers only a
fraction of the modeling period, then population level effects are more likely given the time
trgjectory. Theresults of all measurement endpoints, such as modeled total PCB dietary doses and/or
egg concentrations, modeled TEQ-based PCB dietary doses and/or egg concentrations, exceedances
of benchmarks and criteria, are used in a weight-of-evidence approach. For receptors with small
populations (e.g., threatened or endangered species), individua-level effects may place the
population at risk.

2.6  Receptors of Concern

Potential adverse effects are evaluated for selected receptor species that represent various
trophic levels living in or near the Lower Hudson River. These receptors are used to establish
assessment endpoints for evaluation of risk. Receptors were selected to represent different trophic
levels, a variety of feeding types, and a diversity of habitats (e.g., aquatic, wetland, shoreline).
Specific fish, avian, and mammalian species were selected for evaluation as surrogate speciesfor the
range of species likely to be exposed to PCBs in the Lower Hudson River. As described in the
baseline ERA (USEPA, 1999c¢), species were selected based on species senditivity to PCBs, societal
relevance of selected species, discussions with agency representatives, and comments received on
the ERA Scope of Work (USEPA, 1998c; USEPA, 1999a).

2.6.1 Fish Receptors

The Hudson River is home to over 200 species of fish (Stanne et al. 1996). The following
eight fish species, representing a range of trophic levels were evaluated in the ERA and are aso
evaluated in the ERA Addendum:

. Spottail shiner (Notropis hudsonius) - forage fish;
. Pumpkinseed (Lepomis gibbosus) - forage fish;

. Brown bullhead (Ictalurus nebulosus) - omnivore,

. White perch (Morone americana) - Semi-piscivore,

. Y ellow perch (Perca flavescens) - semi-pisCivore;

. Largemouth bass (Micropterus salmoides) - piSCiVOre;

. Striped bass (Morone saxatilis) - piscivore; and,

. Shortnose sturgeon (Acipenser brevirostrum) - omnivore (evaluated only in the

context of endangered and threatened species).
These foragefish, piscivorous/'semi-piscivorous fish, and omnivorous fish provide agenera estimate
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of PCB bioaccumulation potential according to trophic status and are designed to be protective of
potential PCB exposures to other, less common species. Detailed profiles of the fish species are
provided in Appendix D of the baseline ERA (USEPA, 1999¢).

2.6.2 Avian Receptors

Five avian receptors were selected to represent various trophic levels and habitat use of the
numerous year-round residents and migratory bird species found along the Hudson River.

. Tree swallow (Tachycineta bicolor)- insectivore;

. Mallard (4nas platyrhychos) - aquatic plants and animals;
. Belted kingfisher (Ceryle alcyon) - piscivore;

. Great blue heron (Ardea herodias) - piscivore; and

. Bald eagle (Haliaeetus leucocephalus) - piscivore.

Detailed life history profiles of the avian species listed below are provided in Appendix E of the
baseline ERA (USEPA, 1999c).

2.6.3 Mammalian Receptors

The potential mammalian receptors found along the Hudson River also represent various
trophic levels and habitats. The four mammals selected to serve as representative receptors in
baseline ERA and the ERA Addendum are:

. Little brown bat (Myotis spp.) - insectivore;
. Raccoon (Procyon lotor) - omnivore;

. Mink (Mustela vison) - piscivore; and

. River Otter (Lutra canadensis) -piscivore.

Detailed profiles of these mammalian species are provided in Appendix F of the baseline ERA
(USEPA, 1999c).

2.6.4 Threatened and Endangered Species

Federa and State threatened and endangered species found in the Lower Hudson Valley are:

» Karner blue butterfly (Lycaeides melissa samuelis) - federal- and State-listed endangered;
* Shortnose sturgeon (Acipenser brevirostrum) - federal- and State-listed endangered;

* Northern cricket frog (Acris crepitans)-State-listed endangered;

* Bog turtle (Clemmys muhlenbergii) - State-listed endangered,;

* Blanding's turtle (Emydoidea blandingii) - State-listed threatened,;

* Timber rattlesnake (Crotalus horridus)- State-listed threatened;

* Peregrine falcon (Falco peregrinus) - State-listed endangered;
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» Bald eagle (Haliaeetus leucocephalus) - State-listed endangered and federal-listed
threatened;

» Osprey (Pandion haliaetus) - State-listed threatened,

* Northern harrier (Circus cyaneus) - State-listed threatened;

* Red-shouldered hawk (Buteo lineatus) - State-listed threatened;

* Indiana bat (Myotis sodalis) - federa-listed endangered; and

* Eastern woodrat (Neotoma magister) - State-listed endangered.

Profiles of these threatened and endangered species are provided in Appendix G of the baseline ERA
(USEPA, 1999c).

New Y ork State avian species of concern found in the vicinity of the Hudson River include
theleast bittern (Zxobrychus exilis), Cooper's hawk (Accipiter cooperii), upland sandpiper (Bartramia
longicauda), shorteared owl (4sio flammeus), common nighthawk (Chordeiles minor), eastern
bluebird, (Sialia sialis), grasshopper sparrow (Admmodramus savannarum), and vesper sparrow
(Pooecetes gramineus).

Amphibians of special concern listed by NY S potentially found along the Lower Hudson
River include the Jefferson salamander (Admbystoma jeffersonianum), bluespotted salamander
(Ambystoma laterale, and spotted salamander (4mbystoma maculatum). Reptiles of specia concern
include spotted turtle (Clemmys guttata), wood turtle (Clemmys insculpta), diamondback terrapin
(Malaclemys terrapin), and worm snake (Carphophis amoenus).

The Hudson'’ s tidal habitats support a number of rare plant species. A list of these species
isprovided in Appendix G of the baseline ERA (USEPA, 1999¢).

This ERA Addendum evaluates risks to threatened and endangered species as represented
by the bald eagle and shortnose sturgeon, consistent with the baseline ERA.

2.6.5 Significant Habitats

All portions of the Hudson River have value for plants and animals. However, 34 specific
sites in the Lower Hudson River have been designated as Significant Coastal Fish and Wildlife
Habitats under NYS' Coastal Management Program. Five additional sites have been identified as
containing important plant and animal communities to bring the total number of sites to 39 (see
Table 2-11 of the baseline ERA [USEPA, 1999c]). Four of these areas comprise the Hudson River
National Estuarine Research Reserve (NERR), administered by NY Sin partnership with NOAA.

Significant habitats contain areas that are unique, unusual, or necessary for continued
propagation of key or rare and endangered species. Rare ecological communities and areas of
concern often form part or all of the areas considered to be significant habitats. The community
types, rare species, and valuable species found at each of these sites are summarized in Table 2-3
based on information provided in New Y ork State Department of State and The Nature Conservancy
(1990).
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3.0 EXPOSURE ASSESSMENT

The exposure assessment characterizes exposure concentrations or dietary doses for the
selected receptors. Exposure concentrations are estimates of the PCB concentrations modeled under
site-specific assumptions and are expressed as tota PCBs (as Tri+) and dioxin-like toxic
equivaencies (TEQs) to which selected receptors are exposed.

Several exposure models were developed to evaluate the potential risk of PCB exposures
under baseline conditions. Sediment and water concentrations were estimated using the model
developed by Farley et al. (1999) for the Hudson River Foundation (i.e., independent of USEPA’s
Reassessment RI/FS), asdescribed later in this section. The FISHRAND model (USEPA, 1999¢ and
2000) was used to calculate al fish body burdens from the sediment and water column
concentrations forecast by the Farley model. The results of these models were used to estimate
dietary doses to the avian and mammalian receptors for the period 1993-2018. Modeled fish body
burdens were compared directly with the fish toxicity reference values to determine potential risk.

Egg concentrations in piscivorous receptors were estimated by applying a biomagnification
factor from the literature (Giesy et al., 1995) assumed to be 28 for total PCBs and 19 for TEQ-based
concentrations. These factors were applied to both the observed and modeled fish concentrations
to calculate egg concentrations in the bald eagle, great blue heron, and belted kingfisher. The
USFWS data were used to determine a tree swallow egg to emergent aquatic insect (assumed as
benthic invertebrate) biomagnification factor. The USFWS data were also used to establish a
mallard duck egg to emergent aquatic insect biomagnification factor.

PCB exposures are evaluated using total PCB concentrations expressed in terms of the
trichlorinated (Tri+) and higher PCB congenersin a series of body burden, dietary dose, and/or egg
concentration models and using dioxin-like TEQ exposure concentrations based on toxic equivalency
factors (TEFS) in a series of body burden, dietary dose and/or egg concentration models. As
discussed in Appendix K of the baseline ERA (USEPA, 1999b), the Tri+ sum is nearly identical to
the total PCB concentration in fish due to the lack of significant concentrations of monochloro or
dichloro congenersin fish tissue.

These approaches involve the construction of a series of models to first estimate PCB
concentrations in sediment, water and white perch via the Farley model (Farley et al., 1999) with
subsequent application of the FISHRAND model (USEPA, 1999c and 2000) to estimate
concentrations in fish tissue, and finally the construction of exposure models to estimate body
burdens, dietary doses, and/or egg concentrationsinthe various ecological receptors. These estimates
were then compared to the toxicity reference values (TRV's) discussed later in this report.

3.1 Quantification of PCB Fate and Transport: Modeling Exposure
Concentrations

The results of the sampling studies for the Reassessment RI/FS have been previously
described in severa Phase 2 reports, in particular the DEIR (USEPA, 1997) and the ERA (USEPA,
1999¢). In thisreport, amodel of Lower Hudson PCB transport developed by Farley et al. (1999),
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supplemented by two USEPA models (HUDTOX and FISHRAND; USEPA, 1999b and 2000), is
applied to estimate current and future levels of PCB contamination in sediments, water and fish. The
ERA Addendum uses a forecast of 25 years, from 1993 to 2018) while the Mid-Hudson Human
Health Risk Assessment (USEPA, 1999d) uses up to a41 year forecast (1999 to 2040). The forecast
data are identical for the overlapping period (i.e., 1999 to 2018).

The development and calibration of the model developed by Farley et al. is described in
Farley et al.(1999) and is not repeated here. The model’s calibration used USEPA sampling data
from the Lower Hudson. The estimation of future PCB loads to the Lower Hudson from the Upper
Hudson was based on results from the USEPA’ s Upper Hudson model (HUDTOX) (USEPA, 1999¢
and 2000). Estimation of fish body burdens was achieved through the use of the Farley et al. (1999)
model as well as USEPA’s FISHRAND model which was also developed as part of the Upper
Hudson modeling effort (USEPA, 1999¢ and 2000).

This discussion of the modeling effort is comprised of three sections. Thefirst, Section 3.1.1,
describes the modeling approach used and provides details on how the fate, transport and
bioaccumulation models were used. Because pre-existing models are used, no discussion of the
construction and calibration of the models is presented and the reader is referred to the original
modeling reports for additional information. Section 3.1.1 also provides a qualitative discussion on
model verification by comparing the model output to previous modeling efforts aswell asto sample
data from the USEPA, NOAA and NY SDEC. Section 3.1.2 presents the model results which are
used in the ERA Addendum and the Mid-Hudson HHRA (USEPA, 1999d). Section 3.1.3 provides
a brief summary of the modeling analysis. Section 3.2 provides a summary of the exposure point
concentrations used in the ERA Addendum.

3.1.1 Modeling Approach

Four separate models are used to calculate the exposure point concentrations in the Lower
Hudson. The fate and transport model developed by USEPA for the Upper Hudson River
(HUDTOX) providestheflux of PCBsover the Federal Dam into the Lower Hudson River (USEPA,
1999b). These results represent an external input to the Lower Hudson River fate and transport
model (i.e., the Farley et al., 1999 model). The Farley et al. (1999) fate and transport model
developed specifically for the Lower Hudson River is used to generate the water and sediment
concentrationsfor the Lower Hudson River risk assessments. The water and sediment concentrations
from the Farley fate and transport model are used as input for the USEPA bioaccumulation model
(FISHRAND) to generate the PCB body burdensfor all fish species examined in the Lower Hudson.
The Farley bioaccumulation model was applied to yield PCB concentrations in white perch and
striped bass for comparison purposes only.

3.1.1.1 Use of the Farley Models

The model segmentation for the Farley er al. (1999) fate and transport and bioaccumulation
models is shown in Figure 3-1. Water column segments 1 to 14 correspond to the Lower Hudson
between RM 153.5 and 14. There are 30 water column segmentsin al, which are combined into five
food web regions. Food web regions 1 and 2 cover the spatial extent of the Lower Hudson River risk
assessments. The sediment and dissolved water column concentrations of PCBs obtained for each
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of the segments of the fate and transport model are averaged by food web region utilized by the
bioaccumulation model. Detailed descriptions of the models are given in Farley et al. (1999). Few
changes were needed to make the models usable for the ERA Addendum and Mid-Hudson HHRA.

Unlike the HUDTOX model developed for the Upper Hudson, the Farley et al. (1999) model
is based on five separate homologue groups (dichloro to hexachloro homologues) and requires
external load estimates for each group. For comparison, the HUDTOX model uses the sum of the
trichloro and higher homologues (Tri+), total PCBs and 5 individual congeners. In the origina
analysisby Farley et al. (1999), there were few bases on which to estimate future loads at the Federal
Dam and so the original model was only run through the year 2001 (i.e., to 2002).

For the ERA Addendum, the flux over the Federal Dam for each homologue is derived from
the flux of Tri+ PCBs given by the HUDTOX mode (USEPA, 1999c and 2000). In order to use the
Tri+ flux given by the HUDTOX model, a basis for conversion of the Tri+ load to individual
homologue loads was required. This was accomplished through the use of Tri+ to homologue
conversion factor for each homologue group. These factors were determined by analyzing the
available USEPA and Genera Electric Company water column data. Table 3-1 gives the means of
conversion for each homologue during both the calibration and forecast periods. This conversion is
described in Appendix A.

The Farley et al. (1999) models were originally designed to run for a 15 year period, 1987-
2002. Because a 40 year forecast of concentrations is required for the Mid-Hudson HHRA, the
models are run in 15 year increments with the final conditions in each model segment and each
model ed species becoming theinitial conditions for the next 15 years. The major external PCB load
to the Lower Hudson, i.e., the load from the Upper Hudson, was estimated using the 40-year forecast
from the HUDTOX model, assuming a constant concentration of 10 ng/L at the upstream boundary
of the HUDTOX model (USEPA, 2000). For the purposes of this ERA Addendum, only the model
output from the period 1993 to 2018 was used.

Prior to using the forecast from the Farley et al. (1999) models in the risk assessments, an
examination of the Farley model results was performed for the calibration period 1987 to 1997. In
this examination, the original calibration curve developed by Farley et al.(1999) was compared with
model results produced using the HUDTOX model PCB loads to the Lower Hudson. In this fashion,
the effects of any differencesin Upper Hudson load assumptions could be examined. The results of
this comparison are discussed later in Section 3.1.1.3.

The Farley et al. (1999) models have been updated since the report was finalized in March
1999. In the fate and transport model, the suspended solids loads to Newark Bay were found to be
too high and were corrected. This correction will have the greatest impact on food web region 3 and
water column segments 15 and higher. Because these areas are not considered in the ERA
Addendum and Mid-Hudson HHRA, the impact of these changesis minimal and this revision was
not included in this Lower Hudson modeling analysis. In ignoring this correction, the maximum
effect on food web region 2 (RM 14 to 60) would be dlightly increased PCB concentrations,
potentially yielding a slight overestimate of the risks for RM 14 to 60. Because the resulting risk
estimate would still be protective of human health and the environment, no effort was made to
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update the Lower River fate and transport cal culations to reflect the minor correction made to Farley
et al. (1999).

The Farley et al. (1999) biocaccumulation model also underwent revisions after the original
report was finalized. These revisions relate to the absorption efficiencies for PCBs across the fish
digestive system and the estimation of lipid levelsin fish. The July 1999 version of the Farley et al.
(1999) bioaccumulation model incorporating these revisions (Cooney, 1999) is used in this report.

3.1.1.2 Use of FISHRAND

The FISHRAND model was used to model PCB concentrations in all of the fish receptors
examined in the ERA Addendum except for striped bass. A full description of this model is given
in USEPA (2000). The differences from the application of the FISHRAND model to the Upper
Hudson River to the Lower Hudson River are:

Water and sediment concentrations estimated from the Farley et al. (1999) fate and
transport model are used;

The percent lipid distribution is significantly different for the Lower Hudson River
largemouth bass with an average lipid content of 2.5% in the Lower Hudson River versus
1.3% in the Upper Hudson River;

Thetotal organic carbon value for sediment segments used in the Farley er al. (1999) fate
and transport model is used; and

The K4, values specified in USEPA (2000) for the Upper Hudson River below the
Thompson Island Dam are applied to the Lower Hudson River.

Estimation of Striped Bass Body Burdensin the Lower Hudson

The Farley bioaccumulation model was used to estimate PCB levels for striped bass which
migrate up to food web region 2 (i.e., fish which remain downstream of the salt front, approximately
RM 60). The model does not provide striped bass concentrations in food web region 1 (i.e., the
freshwater Lower Hudson). In order to estimate striped bass body burdensin food web region 1, the
largemouth bass body burdens estimated from the FISHRAND model were multiplied by the ratio
of striped bass to largemouth bass body burdens (MCA, 1999). Observed striped bass and
largemouth bass concentrations from NY SDEC data were used to construct theratio at RMs 152 and
113. The averaged concentrations for each year and species are shown in Table 3-2. Ratios for
striped bass to white perch are also presented in the table for comparison.

Table 3-2a shows that the average ratio between measured striped bass and largemouth bass
at RM 152 is approximately 2.5 (standard deviation = 1.6). In all instances, the data were restricted
to fish larger than 25 cm to represent fish that would actually be caught and kept by an angler. This
criterion was met by all largemouth bass samples but resulted in the exclusion of several striped bass
samples. A similar ratio is obtained between striped bass and white perch, 3.43 (standard deviation
of 4.1). Notably, if the year 1990 is eliminated from the white perch comparison, then the ratio
becomes 1.62 (standard deviation of 0.4). However, elimination of an entire year of data given the
small sample sizeis unjustified and was not considered.
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The striped bass to largemouth bass ratio was also examined on a monthly basis at RM 152
as shown in Table 3-2b. All largemouth bass and white perch samples were collected in May and
June at this location. Striped bass were collected in June, July, August, and October at RM 152.
Three separate ratios were calculated, comparing the May-June largemouth bass with the June-
August, June-July and June-only striped bassdata. In al cases, the calculated ratios were essentially
the same, ranging between 2.5 and 2.6. Based on these results, the ratio of 2.5 was used to
approximate striped bass concentrations for 1998 to 2040 for RM 152. This is accomplished by
simply multiplying the modeled concentrationsin largemouth bass at this location by 2.5 to estimate
the striped bass concentrations.

At RM 113, dl of the largemouth bass and striped bass data were obtained in May and June
sampling events, so a similar comparison could not be made. At RM 113, the striped bass to
largemouth bass ratio is very different. The ratiosin this region are much lower than at RM 152,
with an average ratio of 0.52 and also exhibit less variability (standard deviation = 0.2). The striped
bass concentrations are estimated in the same fashion as at RM 152, only with amultiplier of 0.52
instead of 2.5.

3.1.1.3 Comparison to the Farley ez al. (1999) Model for the Period 1987 to 1997

In order to assess the impact to the Farley ez al. (1999) model made by changing the Upper
Hudson River PCB loads, the model inputs and outputs were compared. Specifically, the external
load estimates (i.e., an input to the Farley model) made by Farley et al.(1999) were first compared
with the external loads estimated via HUDTOX for the calibration period 1987-1997. Differences
in these load estimates should be evident in the model output because the Upper Hudson is such a
major source of PCBs to the Lower Hudson.

Secondly, the Farley et al. (1999) model output in the form of white perch and striped bass
body burdens were then compared between the March 1999 Farley et al. (1999) model results and
the Farley et al. (1999) models rerun with the HUDTOX estimates of PCB flux over the Federa
Dam.

The results of the Upper Hudson load comparison show the importance of the Upper Hudson
in smoothing loads originating above Thompson Island (TI1) Dam. Overall, both the Farley et al.
(1999) and HUDTOX load estimates deliver approximately the same amount of PCBsto the Lower
Hudson over the ten year calibration period (1987 - 1997). The comparison of the fish body burdens
shows that the adjustments to the model made by Farley et al. (Cooney, 1999) are more important
than any differencesin the sequence of PCB loads assumed by Farley et al. (1999) and HUDTOX.

Comparison of HUDTOX and Farley et al. (1999) PCB Load Estimates at the Federal Dam

Therevision of theflux of PCBs over the Federal Dam at Troy isthe only modification made
to the March 1999 Farley fate and transport model for the ERA Addendum and Mid-Hudson HHRA.
The difference in magnitude between Farley’s original flux estimate and that derived from the
HUDTOX model can be seen in Table 3-3. This table shows the two estimates of the PCB
homologue loads. The cumulative tri-through-hexa-1oad estimates over the Federal Dam from the
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Farley model compare favorably with the estimates from HUDTOX for the period 1987-1997. The
largest difference is 101 kg for the tri homologue, representing a cumulative difference of about 4
percent relative to the estimate by Farley et al. (1999) (see Table 3-3). Conversely, the estimates for
the di homologue differ by agreater amount, 895 kg (76 percent relative to Farley et al. 1999). The
Farley et al. (1999) model used the General Electric Company water column samplesat TI Dam to
estimate all homologue loads during the calibration period. As described in Appendix A and
presented in Table A-2, the di homologue fraction based on HUDTOX was calculated from the Tri+
PCBs by applying a ratio developed from the USEPA Phase 2 water column data. Notably, the
largest differences are for the homol ogue which matters least to Lower Hudson fish body burdens.
It is noteworthy as well that the cumulative HUDTOX loads are closer to the load estimates made
on adtrictly statistical basis, as presented in the DEIR (USEPA, 1997).

The cumulative loads from both modeling estimates are plotted against time in Figure 3-2.
Evident in al diagrams is a distinct difference in the timing of the loads to the Lower Hudson.
Specificaly, the loads estimated by Farley ef al.(1999) show adistinct rise in the 1991-1993 period
while those estimated from HUDTOX show a more gradual rise through the calibration period. This
is aresult of the assumptions used in creating the two estimates. In the estimate by Farley et al.
(1999), the measured loads at TI Dam are directly trandated to the Lower Hudson. Inthe HUDTOX-
based estimates, loads at TI Dam are affected by the intervening 35 miles of the Upper Hudson,
essentially buffering these loads and spreading them out over a longer time period. These
assumptions bear directly on the Lower Hudson fish body burdens because the externa load
determines much of the fish exposure.

For tri through hexa homologues, the Farley et al. (1999) estimate is less than the HUDTOX
estimate from 1987-1991 and greater than the HUDTOX estimate for 1992-1997, yielding
cumulative loads which are quite similar. The Farley et al. (1999) estimate is always less than the
HUDTOX estimate for the di homologue. This s attributed in part to the lower sensitivity of the
Genera Electric Company datawhich was used by Farley er al. (1999) for this estimate, as discussed
above. In addition, the Farley et al. (1999) model estimates for the period 1987-1991 were based on
atotal PCB load trgectory derived from an earlier modeling analysis prepared by Thomann (1989).
The homologue distribution was assumed to be the same as that measured in 1991 by the Genera
Electric Company. Conversely, the HUDTOX model is calibrated to the USGS data during this
period. Lastly, it isunclear whether the Genera Electric Company data used by Farley et al. (1999)
had been corrected for the BZ#4 bias as documented by QEA in O'Brien and Gere (1998). Overall,
it is apparent that the assumptions made by Farley et al. and the loads derived from HUDTOX will
yield different concentrations of PCBs on the Lower Hudson on a year-to-year basis. In the latter
period of record, 1994-1998, the results appear to converge as upstream |oads become more regular
and predictable. (Note the parallel rates of increase in the cumulative curves.)

Comparison of White Perch and Striped Bass Body Burdens

Two changes in the Farley er al. (1999) bioaccumulation model are reflected in the
comparisons described below. First, the timing and magnitude of the Upper Hudson loads to the
Lower River have been changed as described above. Second, the bioaccumulation model itself has
been modified by Farley et al. (1999), changing the response between the exposures and the fish
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body burdens. In this correction (Cooney, 1999), the lipid content of the modeled species was
decreased to match the lipid content of fish sampled by NYSDEC in the 1990s. This serves to
decrease the body burdens predicted by the application of the Farley et al. (1999) model regardless
of the assumptions of the upstream loading.

The change in the body burden for white perch and striped bass resulting from these changes
can be seen by plotting the model results from the March 1999 report (Farley et al., 1999) and this
analysison the x and y axes, respectively, for each time step (approximately a 2 week period) over
the entire calibration period (1987 to 1997). Tri+ PCBs (here defined as the sum of the tri through
hexa homologues) are plotted because this fraction ismost prominent in the fish body burdens (there
islittle contribution from the di fraction). This also minimizes the effect of the different bases used
to estimate the di homologue fraction.

The results are shown in Figure 3-3 for the white perch and Figure 3-4 for the striped bass.
The food web region 1 white perch values differ greatly, with the March 1999 values from Farley
et al. (1999) being distinctly higher. The scatter in the data is attributed to the sengitivity of the white
perch model in thisfood web region to the Upper Hudson River PCB |oads. Nonetheless, the paired
results do form alinear trend (although not aline), indicating a similar kind of response in both
models. The displacement of the line away from the 1:1 line is largely attributed to the revisionsto
the bioaccumulation model made since the modeling report was released (Cooney, 1999 and Farley
et al., 1999). The scatter about the lineis attributed to the loading differences, with the points falling
above the line when the HUDTOX loading estimates are higher than those given by Farley et al.
(1999). The pointsfall below the line when the converseistrue. The plot of white perch estimates
in food web region 2 is displaced from the 1:1 line by an amount similar to that for food web reglon
1 but the slope and the scatter in the data are much less as indicated by the difference in the R’
values. The decreased scatter is attributed to a diminished sensitivity to the Upper Hudson loadsin
this region of the Hudson, with food web region 1 of the Hudson serving to buffer the variations in
the Upper Hudson loads prior to their delivery to food web region 2.

The striped bass values (food web region 2 only) for both model runsis similar with slopes
and regression coefficients near 1, showing that the modeled striped bass is not sensitive to this
change in Upper Hudson River PCB loads.

3.1.1.4 Comparison Between Model Output and Sample Data

While the comparisons described in Section 3.1.1.3 are useful in examining the effects of
model assumptions relative to the original model, it is also important to examine the correlation of
the model output with the measurement results. Data from the Farley et al. (1999) model run with
the Upper Hudson River loads determined by HUDTOX were compared to the water, sediment and
fish samples taken from between 1987 and 1997 in order to test the accuracy of the Farley et al.
(1999) model with the revised upstream loads. USEPA Phase 2 water and sediment samples and
NY SDEC fish samples are available from the Lower Hudson River for thistime period. Because the
water and sediment samples from this portion of theriver are relatively few and limited to one or two
years, this comparison provides only alimited assessment of the fate and transport model approach.
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The NY SDEC fish data represent a more extensive data set and, therefore, provide a better basis for
assessing the overall modeling approach.

Dissolved Phase PCBsin Water Column

Modeled dissolved phase PCB concentrations are plotted by river mile for April and August
1993 against the USEPA Phase 2 water column samplesin Figure 3-5. The dissolved phase data are
especially important because it is the data input from the Farley fate and transport model into the
bioaccumulation models. For April 1993, the model agrees reasonably well with the sampled data
a RMs 77 and 125, but is0.02 g/L lower than the sampled dataat RM 152. For August 1993, the
modeled results are from 0.01t0 0.02 g/L (or afactor of 2 to 3) lower than the sampled data. These
results suggest that the Farley model may overestimate losses from the water column during the
summer period. Nonetheless, the model trend is similar to the measured trend, with a gradual
decline in concentration with RM, as would be expected in the absence of additional significant
external sources of PCBs.

The dissolved-phase homol ogue patternsfor August and September 1993 are shown in Figure
3-6. The homologue pattern derived from the Farley et al. (1999) model with the HUDTOX loads
yields fairly good agreement with the sampled data based on the relative proportions of the
homologues. Again, the modeled concentrations are lower for this period than the sampled
concentrations, indicating that the possible overestimate of water column lossin the summer affects
the entire pool of congeners and not just a single homologue.

Sediment Concentrations

M odel ed surface sediment concentrations from 0-2.5 cm and 2.5-5 cm are plotted against the
USEPA Phase 2 ecological samples (approximately 5 cm in depth). The modeled datafall within the
range of the sampled concentrations for al RMs except for RM 47. At this location, the modeled
values are about 0.1 ppm below the lowest sampled value. These results suggest that the model is
able to represent the general level of sediment contamination in the river as afunction of distance
downstream.

Fish Body Burdens

The Farley bioaccumulation model yielded body burdens for white perch in regions 1 and 2
and striped bassinregion 2 only. The modeled white perch and striped bass body burdens are plotted
against sample datafrom NY SDEC in Figures 3-8 and 3-9. For white perch, the modeled data fall
within the range of the sampled datafor all years except 1990 in food web region 1. In addition, the
model valuesfall within + 50 percent of the mean value for al measurement years except 1990 (the
mean is represented by the horizontal bars). Thisincludes five of the six sampling eventsin food
web region 1 and the one sampling event in food web region 2. In 1990, the modeled data are dlightly
higher in concentration then the maximum sampled value.

For striped bass (shown in Figure 3-9), the modeled data nearly always fall within the range
of sampled values and are close to the mean sampled values, indicating a satisfactory level of
agreement.
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Although thereisareatively limited data set for PCBsin sediment, water and fish, the model
is able to replicate the measurements fairly well, particularly for the fish data. Thisindicates that the
use of the Farley et al. (1999) models with the HUDTOX Upper Hudson load estimate is consistent
with the available data and should provide a reasonable basis for estimating future concentrations
of PCBsin the Lower Hudson River.

3.1.1.5 Comparison of White Perch PCB Body Burden between the Farley Model (Using
Upper River Loads from HUDTOX) and FISHRAND

White perch is the only species that is common to both the Farley et al. (1999)
biocaccumulation model (as modified by Cooney, 1999) and the FISHRAND model, providing a
point of comparison between the models. Similar results for both models would suggest a consistent
basis on which to assess exposures and exposure-related risks to humans and the biota. Asabasis
for comparison, the results of the 70-year forecast for each model are compared for severa locations.

White perch body burdens of Tri+ PCBs are plotted against time for each location modeled
by FISHRAND in Figure 3-10. It isimportant to note that the Farley model predicts average fish
body burden for the entire food web region 1 while FISHRAND has been applied separately to
severd locations within the region. In Region 1, the Farley model predicts lower concentrations than
the FISHRAND model at RM 152. At RMs 113 and 90 the FISHRAND and Farley models agree
fairly well, wherein FISHRAND results are only sometimes higher in concentration than the Farley
model. In food web region 2, the Farley model predicts higher PCB concentrations than the
FISHRAND model in the early portion of the forecast. Both models show a steady drop off in PCB
concentration with time and appear to approach a similar asymptote.

The Farley model estimates for white perch body burdens from each region of theriver are
plotted against the corresponding FISHRAND estimates in Figure 3-11 for each time step in the
forecast. The linear fits to the data are reasonable with regression coefficients ranging from 0.825
t0 0.916. The difference in the magnitude of the concentrations are evident in the dopes. At RM 152,
the slope is 1.27 where the FISHRAND concentrations are higher. At RM 50, the slope is 0.594
where the FISHRAND concentrations are lower. Overall, the agreement is considered good and
indicates that both models provide a consistent basis for estimating future fish body burdens. This
also indicates that it is reasonable to apply the FISHRAND outside its original calibration region
(i.e., the Upper Hudson River) and that the application of FISHRAND in the Lower Hudson will
produce reasonable future estimates of the various fish body burdens. This conclusion is further
supported by the comparisons to Lower Hudson data in the next subsection.

3.1.1.6 Comparison Between FISHRAND Output and Sample Data From NYSDEC and
USEPA

Fish body burdens modeled using FISHRAND were compared to the NY SDEC, NOAA and
USEPA sample dataon both awet weight basisand alipid-normalized basis. Thisisshown in Figure
3-12afor the largemouth bass, white perch, brown bullhead and yellow perch at RM 152. Similarly,
results for largemouth bass, white perch and yellow perch at RM 113 are shown in Figure 3-12b.
These species plus striped bass represent the main human exposure routes. They are also important
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for the larger ecological receptors. These species also have larger data sets than other species and
cover much of the Lower Hudson. In each diagram, the median fish body burden predicted by the
FISHRAND model is compared with measured median fish body burden as reported by the various
agencies. The error bars about each median represent the 95 percent confidence interval on the
median. The error bars were calculated assuming the underlying distribution to be lognormal using
the formulation given in Gilbert (1987). (Note that FISHRAND is a mechanistic model which also
incorporates probability distributions for the various parameters. The model result is a probability
distribution from which the mean, median or other statistical properties can be obtained.)

In general, the agreement between the modeled and sampled data is better on the wet weight
basis than on the lipid normalized basis. For the wet weight data, the model resultsfall closeto the
median of the sampled data, in some cases mirroring the trend in the sample data. Nonetheless, the
data show substantive year-to-year variations which are not reflected in the model output.
Additionally, the model appears more accurate at RM 113 than at RM 152, falling within the
confidence limitsfor nearly al years of measurement for the three species shown at RM 113. At both
locations the model results reflect the general trend to lower PCB concentrations with time. On
average, the model values tend to fall below the mean value for each species, location and year.

The difference between the measured and predicted values can be expressed as arelative
percent difference (RPD). The RPD is calculated as follows:

RPD = (Model Median Estimate — Median M easurement)
Median M easurement

Table 3-4 summarizes the RPDs calculated from the FISHRAND results and the 1987 to
1996 NY SDEC, USEPA and NOAA data. The RPDs are calculated using the wet weight median
values from the model and the corresponding measurements. As was evident from the figures, the
FISHRAND resultstend to fall below the measurement medians, yielding negative RPDs. However,
the measurements vary considerably so that both positive and negative deviations are obtained.
Averaging by species and river mile, the mean RPD + 2 standard errors rarely excludes zero,
indicating a lack of statistical significance for the calculated differences. The mean RPD for the
period 1986-1997 is —6 percent for all fish. For the potential game fish (largemouth bass, brown
bullhead, white perch and yellow perch), the mean RPD for the latter years (1993-1997) throughout
the Lower Hudson is —16 percent. Thus, while the model results tend to fall below the data (i.e.,
model concentrations are less than measured concentrations), the difference tends to be within the
uncertainty bounds of the measurements.

Figure 3-12c shows a comparison between model and measured fish body burdens for
pumpkinseed. Here again, the model differs from the measurements for individual years but is able
to reflect the overall trend. RPDs from these results are aso included in Table 3-4. Pumpkinseed
represent an intermediate trophic level in the food web and indicate that the model is relatively
accurate at thislevel aswell.

In 1993, USEPA in conjunction with NY SDEC and NOAA, collected and measured PCB
concentrationsin the spottail shiner in the Lower Hudson. These data exist only for the one year and
are presented against the model results in Figure 3-12d. For this comparison, FISHRAND results
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were available for four locations and are summarized in the lower half of Table 3-4. These results
again indicate that the model estimates are low with a mean RPD of -27 percent. It isimportant to
note here, however, that the model appears to capture the spatial trend of the measurement values,
that is, agradual trend to lower PCB concentrations in fish with decreasing river mile.

The agreement between the FISHRAND results and the measurements is considered
sufficiently good to support the use of FISHRAND in estimating fish body burdens in the Lower
Hudson using the model output from the Farley et al. (1999) model. Although the agreement is not
exact for each location examined with FISHRAND, the overall trends of food web region 1 appear
to be captured, just as they were in the original model by Farley et al. (1999). On average, the
FISHRAND model results tend to underpredict the measurements (by 16 percent in the most recent
period), but are probably within measurement error. Additionally, model agreement is better at some
locations than others but the differences appear to offset each other.

3.1.2 Model Results

The forecast results for the Farley fate and transport and bioaccumulation models and the
FISHRAND model are presented for parameters which are used in ERA Addendum. Relevant
examples of the model output are shown. This is appropriate because Section 3.1 serves as an
explanation of the use of the models and not a report on the models themselves. Complete
descriptions of the models are available in Farley et al. (1999) for the Farley model and USEPA
(1999b and 2000) for the FISHRAND model. The Federal Dam flux is presented on each figure to
show the effect of this parameter.

3.1.2.1 Farley Model Forecast Water Column and Sediment Concentrations

The averaged dissolved phase water column data for food web regions 1 and 2 are presented
in Figure 3-13 for Tri+ PCBs. Food web region 1 particul ate phase water column datafor Tri+ PCBs
and whole water data for total PCBs are shown in Figure 3-14. Sediment data from 0-2.5 cm model
segments in the middle of the food web regions are plotted in Figure 3-15. Each of these diagrams
shows the gradual decline of PCB concentrations in the region and their correspondence to the
upstream loads. Additionally, the diagrams show that PCB levels appear to approach an asymptotic
value, suggesting along-term residual level of contamination in the system, presumably resulting
from the continued upstream loads and the reworking of the existing sediment inventory.

3.1.2.2 Farley Model Forecast Fish Body Burdens

Modeled fish body burdens are plotted in Figures 3-16 and 3-17 for white perch and striped
bass. The flux of Tri+ PCBs over the Federal Dam is also presented in these figures to show the
correlation of thisinput with the fish body burden. Again, similar to the sediments and water, thefish
results suggest along-term residual level of PCBs.
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3.1.2.3 FISHRAND Forecast Fish Body Burdens

The fish body burden forecasts for each receptor modeled using FISHRAND are shown in
Figures 3-18 through 3-23. Modeled receptors are the largemouth bass, white perch, yellow perch,
brown bullhead, pumpkinseed and spottail shiner. In these diagrams the mean PCB concentrations
at each RM are shown with the 95% upper confidence level on the mean. These mean values were
obtained based on the FISHRAND-predicted body burden distributions. The upper confidence level
is calculated from these distributions as well, assuming a lognormal distribution and applying the
calculation method given in Gilbert (1987). These confidence limits are based solely on the model
output distributions. It islikely that these are underestimates of the true confidence limits given that
the model is unable to capture the year-to-year variability evident in the data. Nonethel ess, the model
is expected to accurately represent the long-term behavior of the mean, as shown by the agreement
between the model output and measurement medians presented previoudly.

3.1.3 Modeling Summary

This section describesthe application of the model developed by Farley ef al. (1999) to create
a 70-year forecast for the Lower Hudson. For use in the ERA Addendum and Mid-Hudson HHRA,
the Farley model was extensively supplemented by the USEPA models developed for the Upper
Hudson, namely HUDTOX and FISHRAND. HUDTOX provides areasonable basis for estimating
future Upper Hudson loads to the lower river while FISHRAND provides estimates of PCB levels
in fish species based on Farley et al. (1999) model output. Supplementing the Farley model in this
manner provided acceptable agreement with the existing calibration data, particularly for fish and
sediments. In general, fish body burdens estimated by the models tended to fall below the
measurements by perhaps 16 percent. The model results were able to capture the general trend of
decreasing PCB concentration with time and distance down river, but not the year-to-year variability.
The agreement is considered sufficient for use in the ERA Addendum and Mid-Hudson HHRA.

3.2 Exposure Point Concentrations

Models have been devel oped to describe the fate, transport, and bioaccumulation potential
of PCBsin the Upper Hudson River. The Farley et al. (1999) model provides sediment and water
PCB concentrations and the FISHRAND model provides benthic invertebrate, water column
invertebrate, macrophyte, and fish PCB concentrations (USEPA, 1999b). FISHRAND predicts
probability distributions of expected concentrations of PCBs in fish based on mechanistic mass-
balance principles and an understanding of the underlying biology.

FISHRAND isamechanistic, fully time-varying model based on the Gobas (1993) modeling
approach. The model relies on solutions of differential equations to describe the uptake of PCBs
over time, and incorporates both sediment and water sources to predict the uptake of PCBs based
on prey consumption and food web dynamics. The model provides expected fish species
concentrations of PCBs in the form of distributions. These distributions can be interpreted as
population-level concentrations; that is, at the 95™ percentile, 95% of the population is expected to
experience the predicted concentration or less.
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Concentrations of PCBsin the Lower Hudson River ecosystem were estimated for the period
1993 to 2018 for the four reaches comprising the lower river. These reaches are:

* River Mile (RM) 152 - encompassing RM 153.5—-123.5;
* RM 113 - encompassing RM 123.5 —93.5;

* RM 90 - encompassing RM 93.5 - 63.5; and

* RM 50 - encompassing RM 63.5 - 33.5.

3.2.1 Modeled Water Concentrations

The Farley model (Farley et al. 1999) was used to predict whole water and dissolved water
concentrations of PCBs for four regions of the Lower Hudson River for the period of 1993 to 2018.
Table 3-4 provides the predicted average and 95% UCL whole water concentrations on a Tri+ total
PCB basis.

Table 3-5 also provides the predicted average and 95% UCL whole water concentrations
expressed on aTEQ basis. These values were obtained by multiplying the Tri+ predictionsin Table
3-5 by the toxic equivalency weighting factors developed to describe the proportion of the Tri+ tota
expressed as a TEQ (see USEPA, 1999c for details).

3.2.2 Modeled Sediment Concentrations

TheFarley et al. (1999) model was aso used to predict concentrations of PCBs in sediments
for the period 1993 to 2018. Table 3-6 provides the predicted average and 95% UCL sediment
concentrations on a Tri+ total PCB basis.

Table 3-7 providestotal organic carbon (TOC) normalized predicted average and 95% UCL
sediment concentrations. To estimate the TOC-normalized sediment concentrations the predicted
dry weight was divided by the percent TOC, which was assumed to be 2.5% for the entire lower river
(Farley et al., 1999). TOC-normalized sediment concentrations are used for comparison to
guidelines based on organic carbon normalization (i.e., NY SDEC, 1999a and Persaud et al., 1993).

These tables also provide the predicted average and 95% UCL sediment concentrations
expressed on a TEQ basis. These values were obtained by multiplying the Tri+ predictions by the
toxic equivaency weighting factors devel oped to describe the proportion of the Tri+ total expressed
asaTEQ.

3.2.3 Modeled Benthic Invertebrate Concentrations

Benthic invertebrate concentrations of PCBs for the period 1993 to 2018 were predicted
using the biota sediment accumulation factor (BSAF) developed for the baseline ERA (USEPA,
1999c). Table 3-8 provides the predicted average and 95% UCL benthic invertebrate concentrations
expressed on atotal PCB (Tri+) and aTEQ basis. The TEQ values were obtained by multiplying the
predicted benthic invertebrate concentration by the TEF for that receptor species based on the
analyses presented in subchapter 3.2 of the ERA (USEPA, 1999c).
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3.2.4 Modeled Fish Concentrations

Concentrations of PCBsin spottail shiner, pumpkinseed, yellow perch, white perch, brown
bullhead, and largemouth bass for the period 1993 to 2018 were predicted using the FISHRAND
model (USEPA, 1999b).

Striped bass PCB concentrations were predicted via a ratio to largemouth bass from
FISHRAND using the Farley model, as discussed in section 3.1.1.2. The average ratio between
measured striped bass and largemouth bass at RM 152 is 2.5 (standard deviation = 1.6) and 0.52
(standard deviation = 0.2) at RM 113. Striped bass concentrations were not calculated for the lower
regions because striped bass results for this region were already themselves averaged in the Farley
model, and would have to be re-averaged to generate results (i.e., taking the log of the already
averaged age classes is not the same as taking the log of the original values and then taking the
average). Using ratiosto calculate the striped bass concentrations allows the population level risk,
rather than the average risk, to be estimated.

Tables 3-9 through 3-15 provide the 25" and 95" percentile values as well as the median of
the predicted distribution for the spottail shiner, pumpkinseed, yellow perch, white perch, brown
bullhead, largemouth bass, and striped bass, respectively, expressed on awet weight basis for Tri+
total PCBs.

Forecasts are not provided for the shortnose sturgeon, because a specific bioaccumulation
model has not been developed for this species. For this analysis, brown bullhead results serve as
an order-of-magnitude surrogate fish species to assess potential risks to shortnose sturgeon.

The observed fish PCB concentrations for all species except pumpkinseed and spottail shiner
in both the USEPA Phase 2 and NY SDEC sampling programs are given as standard fillets. Because
ecological receptors do not distinguish between standard fillets and whole fish, and TRV's for fish
are typically based on whole body wet weight concentrations, the observed wet weight
concentrations require an adjustment to reflect the difference between the standard fillet and the
whole body. As PCBs are known to partition into lipid, the conversion was accomplished by
evaluating whole body versus standard fillet lipid content to obtain amultiplier for those species for
which datawere available (USEPA, 1997c). For largemouth bass, this conversion factor is2.5 and
for brown bullhead, the conversion factor is 1.5. These values were discussed with NY SDEC and
thought to be comparable to values for Hudson River fish (NY SDEC, 1999c¢). For those fish species
for which theratio of lipid in the wholefish relative to the standard fillet could not be obtained (i.e.,
white perch and yellow perch), the observed and modeled body burdens expressed on afillet basis
were used and the calculated concentrations are likely to be underpredicted. Note that thisislikely
to underestimate wet weight concentrations in the whole body but has no effect on lipid-normalized
concentrations. No conversion factors were required for the pumpkinseed and spottail shiner
because they were modeled on awhole body basis.
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3.3 Identification of Exposure Pathways

Potential PCB exposure pathways for aquatic and terrestrial receptors were identified in
the baseline ERA (USEPA, 1999c), where the exposure equations can be found. The exposure
pathways included in the quantitative exposure calculations in this assessment are:

. Benthic invertebrate exposure pathways (as prey of fish and wildlife receptors);
. Fish exposure pathways,

. Avian exposure pathways, and

. Mammalian exposure pathways.

3.3.1 Benthic Invertebrate Exposure Pathways

Benthic invertebrates accumul ate PCBs from water, including sediment porewater and the
overlying water, from ingestion of sediment particles, or from ingestion of particulate matter
(phytoplankton and detrital material) in the overlying water at the sediment/water interface.

Predicted benthic invertebrate concentrationsfor 1993 to 2018 were estimated by multiplying
the predicted sediment concentrations (from the Farley et al., 1999 model) by a biota-sediment
concentration factor, as described in the baseline ERA (USEPA, 1999c). These benthic invertebrate
concentrations were used as prey concentrations for fish and wildlife receptors.

3.3.2 Fish Exposure Pathways

Fish are directly exposed to PCBsin water and sediments as well asindirectly through the
food chain. Fish exposure to PCBs is described by a wet weight PCB tissue concentration.
Concentrations of PCBsin spottail shiner, pumpkinseed, yellow perch, whiteperch, brown bullhead,
and largemouth bass were predicted using the FISHRAND model, while striped bass PCB
concentrations were predicted via aratio to largemouth bass from FISHRAND using the Farley et
al., 1999 model as updated (Cooney, 1999).

3.3.3 Avian Exposure Pathways, Parameters, Daily Doses, and Egg Concentrations

Avian receptors along the Hudson River are exposed to PCBs primarily through ingestion
of contaminated prey (i.e., diet), surface water ingestion, and incidental ingestion of sediments (see
USEPA, 1999c section 2.3.4). Intake is calculated as an average daily dosage (ADD) value,
expressed as mg PCB/kg/day. The ADD from each of these three calculated exposure pathwaysis
summed to develop the total ADD of PCBs from riverine sources. Exposure parameters for the tree
swallow, mallard, belted kingfisher, great blue heron, and bald eagle are provided in Tables 3-16 to
3-20. The equations used to calculate intakes for each of the average daily doses are provided in
Chapter 3 of the baseline ERA (USEPA, 1999c). All concentrations of PCBsin fish prey consumed
by avian receptors were calculated using the FISHRAND model (USEPA, 2000).
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3.3.3.1 Summary of ADD ADDys., 01, and Egg Concentrations for Avian Receptors

Expected?
Tree Swallow

Tables 3-25 and 3-26 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female tree swallow from water and dietary sources for the modeling period 1993 —
2018. Doses are based on the results from the Farley ef al. (1999) model for water and FISHRAND
(USEPA, 2000) for benthic invertebrates. Tables 3-35 and 3-36 present the expected ADD and 95%
UCL daily dose on aTEQ PCB basis for the modeling period 1993 — 2018 using the same models.
All tables also show the predicted egg concentrations using biomagnification factors based on the
USFWS tree swallow data (2 for total PCBs and 7 on a TEQ basis).

Mallard Duck

Tables 3-27 and 3-28 present the expected ADD and 95% UCL daily dose on atotal PCB
basisfor the female mallard from water, sediment, and dietary sources for the modeling period 1993
- 2018. Doses are based on the results from the Farley et al. (1999) model for water and sediment
and FISHRAND (USEPA, 2000) for benthic invertebrates and macrophytes. Tables 3-37 and 3-38
present the expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling period
1993 — 2018 using the same models. All tables show the predicted egg concentrations using
biomagnification factors based on the USFWS mallard and wood duck data (3 for total PCBs and
28 on aTEQ basis).

Belted Kingfisher

Tables 3-29 and 3-30 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female belted kingfisher from water, sediment, and dietary sources for the modeling
period 1993 — 2018. Doses are based on the results from the Farley et al. (1999) model for water and
sediment and FISHRAND (USEPA, 2000) for benthic invertebrates and forage fish. Tables 3-39
and 3-40 present the expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling
period 1993 — 2018 using the same models. All tables also show the predicted egg concentrations
using biomagnification factors obtained from Giesy et al. (1995) for piscivorous birds (28 for total
PCBsand 19 on aTEQ basis).

Great Blue Heron

Tables 3-31 and 3-32 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female great blue heron from water, sediment, and dietary sources for the modeling
period 1993 — 2018. Doses are based on the results from the Farley et al. (1999) model for water and
sediment and FISHRAND for benthic invertebrates and forage fish. Tables 3-41 and 3-42 present
the expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling period 1993 —
2018 using the same models. All tables also show the predicted egg concentrations using
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biomagnification factors obtained from Giesy et al. (1995) for piscivorous birds (28 for total PCBs
and 19 on aTEQ basis).

Bald Eagle

Tables 3-33 and 3-34 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female bald eagle from water, sediment, and dietary sources for the modeling period
1993 — 2018. Doses are based on the results from the Farley et al. (1999) model for water and
sediment and FISHRAND (USEPA, 2000) for piscivorous fish. Tables 3-43 and 3-44 present the
expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling period 1993 — 2018
using the same models. All tables also show the predicted egg concentrations using
biomagnification factors obtained from Giesy et al. (1995) for piscivorous birds (28 for total PCBs
and 19 on aTEQ basis).

3.3.4 Mammalian Exposure Pathways, Parameters, and Daily Doses

Terrestrial mammals living along the Hudson River are exposed to PCBs primarily via
ingestion of contaminated prey (i.e., diet), surface water ingestion, and incidental ingestion of
sediments (see baseline ERA section 2.3.4). Intakeis calculated as an ADD value expressed as mg
PCB/kg/day. The ADDs from each of the three cal culated exposure pathways are summed to devel op
thetotal ADD of PCBsfrom riverine sources. The equations and parameters used to calcul ate intakes
for each of the ADDs are provided in Chapter 3 of the baseline ERA (USEPA, 1999c). Exposure
parameters for the little brown bat, raccoon, mink, and river otter are provided in Tables 3-21 to 3-
24. The equations used to calculate intakes for each of the ADD are provided in the baseline ERA
(USEPA, 1999c). All concentrations of PCBsin fish prey consumed by mammalian receptors were
calculated using the FISHRAND model (USEPA, 2000).

3.3.4.1 Summary of ADDy (g aNd ADDyso, . for Mammalian Receptors
Little Brown Bat

Tables 3-45 and 3-46 present the expected ADD and 95% UCL daily dose on atotal PCB
basisfor the female little brown bat from water and dietary sources for the modeling period 1993 —
2018. Doses are based on the results from the Farley ef al. (1999) model for water and FISHRAND
(USEPA, 2000) for benthic invertebrates. Tables 3-53 and 3-54 present the expected ADD and 95%
UCL daily dose on aTEQ PCB basis for the modeling period 1993 — 2018 using the same models.

Raccoon

Tables 3-47 and 3-48 present the expected ADD and 95% UCL daily dose on atotal PCB
basisfor the female raccoon from water, sediment, and dietary sources for the modeling period 1993
—2018. Doses are based on the results from the Farley ef al. (1999) model for water and sediment
and FISHRAND (USEPA, 2000) for benthic invertebrates and forage fish. Tables 3-55 and 3-56
present the expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling period
1993 — 2018 using the same models.

29 TAMSMCA



Mink

Tables 3-49 and 3-50 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female mink from water, sediment, and dietary sources for the modeling period 1993
—2018. Doses are based on the results from the Farley et al. (1999) model for water and sediment
and FISHRAND (USEPA, 2000) for benthic invertebrates and forage fish. Tables 3-57 and 3-58
present the expected ADD and 95% UCL daily dose on a TEQ PCB basis for the modeling period
1993 — 2018 using the same models.

River Otter

Tables 3-51 and 3-52 present the expected ADD and 95% UCL daily dose on atotal PCB
basis for the female river otter from water, sediment, and dietary sources for the modeling period
1993 — 2018. Doses are based on the results from the Farley et al. (1999) model for water and
sediment and FISHRAND (USEPA, 2000) for forage fish and piscivorous fish. Tables 3-59 and 3-
60 present the expected ADD and 95% UCL daily dose on a TEQ PCB basisfor the modeling period
1993 — 2018 using the same models.
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4.0 EFFECTS ASSESSMENT

This chapter provides a general overview of the toxicology of PCBs and provides a brief
overview of the methods used to characterize particular toxicological effects of PCBs on aquatic and
terrestrial organisms. Full details are provided in Appendix B. Toxicity reference values (TRV'S)
selected to estimate the potential risk to receptor species resulting from exposure to PCBs are
presented following the background on PCB toxicology. TRV sarelevels of exposure associated with
either Lowest Observed Adverse Effects Levels (LOAELS) or No Observed Adverse Effects Levels
(NOAELS). They provide a basis for judging the potential effects of measured or predicted
exposures that are above or below these levels.

Use of both LOAELsand NOAELS provides perspective on the potential for risk as aresult
of exposure to PCBs originating from the site. LOAELSs are values at which effects have been
observed (in either laboratory or field studies), whilethe NOAEL represents the lowest dose or body
burden at which an effect was not observed. Exceedance of a LOAEL indicates a greater potential
for risk.

4.1 Selection of Measures of Effects

Many studies examined the effects of PCBs on aguatic and terrestrial organisms, and results
of these studies are compiled and summarized in several reports and reviews (e.g., Eider and Belide,
1996; Niimi, 1996; Hoffman et al., 1998; ATSDR, 1996; Eider, 1986; and NOAA, 1999b). For the
present assessment, studies on the toxic effects of PCBs were identified by searching the National
Library of Medicine (NLM) MEDLINE and TOXLINE databases. Other studies were identified
from the reference section of papers that were identified by electronic search. Papers were reviewed
to determine whether the study was relevant to the topic.

Many different approaches and methodologies are used in these studies, some of which are
more relevant than others to the selection of TRVs for the ERA (USEPA, 1999¢) and this ERA
Addendum. TRVsarelevelsof exposure associated with either LOAELsor NOAELs. They provide
abasisfor judging the potential effects of measured or predicted exposures that are above or below
these levels. Some studies express exposures as concentrations or doses of total PCBs, whereas other
studies examine effects associated with individual congeners (e.g., PCB 126) or as total dioxin
equivalents (TEQSs). Thisrisk assessment devel ops separate TRV s for total PCBsand TEQs. This
chapter briefly describes the rationale that was used to select TRV s for various ecological receptors
of concern.

Some studies examine toxicity endpoints (such as lethality, growth, and reproduction) that
are thought to have greater potential for adverse effects on populations of organisms than other
studies. Other studies examine toxicity endpoints such as behavior, disease, cell structure,
immunological responses, or biochemical changes that affect individual organisms, but may not
result in adverse effects at the population level. For example, toxic effects such as enzyme induction
may or may not result in adverse effects to individual animals or populations. For the ERA and
ERA Addendum, TRVs were selected from studies that examine the effects of PCBs on lethality,
growth or reproduction. Studies that examined the effects of PCBs on other sublethal endpoints are
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not used to select TRV's, although effects may occur at these concentrations. Lethality, growth, and
reproductive-based endpoints typically present the greatest risk to the viability of the individual
organism and therefore surviva of the population. Thus, these are considered to be the measurement
endpoints of greatest concern relative to the stated assessment endpoints.

When exposures are expected to be long-term, data from studies of chronic exposure are
preferable to data from medium-term (subchronic), short-term (acute), or single-exposure studies
(USEPA, 1997b). Because of the persistence of PCBs, exposure of ecological receptors to PCBs
from the Hudson River is expected to be long-term, and therefore studies of chronic exposure are
preferentially used to select the TRVs. Long-term studies are also preferred since reproductive
effects of PCBs are typically studied and evaluated following long-term exposure.

Dose-response studies compare the response of organismsexposed to arange of dosesto that
of a control group. Ideally, doses that are below and above the threshold level that causes adverse
effects are examined. Toxicity endpoints determined in dose-response and other studies include:

*  NOAEL (No-Observed-Adverse-Effect-Level) is the highest exposure level shown to
be without adverse effect in organisms exposed to arange of doses. NOAELs may be
expressed as dietary doses (e.g., mg PCBs consumed/kg body weight/day), as
concentrationsin external media (e.g., mg PCBg/kg food), or as concentrations in tissue
of the affected organisms (e.g., mg chemical/kg egg).

 LOAEL (Lowest-Observed-Adverse-Effect-Level) isthe lowest exposure level shown
to produce adverse effect in organisms exposed to arange of doses. LOAELSs may also
be expressed as dietary doses (e.g., mg PCBs consumed/kg body weight/day), as
concentrationsin external media (e.g., mg PCBg/kg food), or as concentrations in tissue
of the effected organisms (e.g., mg chemical/kg egg). The LOAEL represents a
concentration at which the particular effect has been observed and the occurrence of the
effect is statistically significantly different from the control organisms.

* LDy, istheLethal Dosethat resultsin death of 50% of the exposed organisms. The LDy,
is expressed in units of dose (e.g., mg PCBs administered/kg body weight of test
organism/day).

* LG, istheLethal Concentration in some external media (e.g. food, water, or sediment)
that resultsin death of 50% of the exposed organisms. The LC,; is expressed in units
of concentration (e.g., mg PCBskg wet weight food).

» ED,, is the Effective Dose that results in a sublethal effect in 50% of the exposed
organisms (mg/kg/day).

» EC,, isthe Effective Concentration in some external media that results in a sublethal
effect in 50% of the exposed organisms (mg/kg).

* CBRor Critical Body Residue is the concentration in the organism (e.g., whole body,
liver, or egg) that is associated with an adverse effect (mg PCBs/kg wet weight tissue).
32 TAMSMCA



» EL-effect isthe effect level that resultsin an adverse effect in organisms exposed to a
single dose, rather than a range of doses. Expressed in units of dose (mg/kg/day) or
concentration (mg/kg).

* EL-no effect is the effect level that does not result in an adverse effect in organisms
exposed to a single dose, rather than a range of doses. Expressed in units of dose
(mg/kg/day) or concentration (mg/kg).

Most USEPA risk assessmentstypically estimate risk by comparing the exposure of receptors
of concern to TRVsthat are based on NOAELs. TRVs for the ERA (USEPA, 1999c) and ERA
Addendum were developed on the basis of both NOAEL s and LOAEL sto provide perspective on
the range of potential effects relative to measured or modeled PCB exposures. Because the LOAEL
represents a concentration at which effects were definitely observed, thisis a stronger indicator of
the potential for risk. However, risk may occur at any concentration between the NOAEL and the
LOAEL, so exceedance of the NOAEL also indicates the potential for risk.

Differences in the feeding behavior of aquatic and terrestrial organisms determine the type
of toxicity endpoints that are most easily measured and most useful in assessing risk. For example,
the dose consumed in food is more easily measured for terrestrial animals than for aquatic organisms
because uneaten food can be difficult to collect and quantify in an agueous environment. Therefore,
for aquatic organisms, toxicity endpoints are more often expressed as concentrations in external
media (e.g., water) or as accumulated concentrations in the tissue of the exposed organism (also
called a “body burden”). In some studies, doses are administered via gavage, intraperitoneal
injectioninto an adult, or injection into afish or bird egg. If appropriate studies are available, TRVs
were selected on the basis of the most likely route of exposure, as described below:

 TRVsfor fish are expressed as critical body residues (CBR) (e.g., mg/kg whole body
weight and mg/kg lipid in eggs).

* TRVsfor terrestrial receptors (e.g., birds and mammals) are expressed as daily dietary
doses (e.g., mg/kg whole body weight/day).

» TRVsfor birds are a'so expressed as concentrations in eggs (e.g. mg/kg wet weight
€go).

4.1.1 Methodology Used to Derive TRVs

The literature on toxic effects of PCBs to animals includes studies conducted solely in the
laboratory, as well as studies including afield component. Each type of study has advantages and
disadvantages for the purpose of deriving TRVs for arisk assessment. For example, a controlled
laboratory study can be designed to test the effect of a single formulation or congener (e.g. Aroclor
1254 or PCB 126) on the test species in the absence of the effects of other co-occurring
contaminants. Thisis an advantage because greater confidence can be placed in the conclusion that
observed effects are related to exposure to the test compound. However, laboratory studies are often
conducted on species that are easily maintained in the laboratory, rather than on wildlife species.
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Therefore, laboratory studies may have the disadvantage of being conducted on species that are less
closely related to a particular receptor of concern. Field studies have the advantage that organisms
are exposed to amore realistic mixture of PCB congeners (with differencesin toxic potencies), than,
for example, laboratory tests that expose organisms to a commercia mixture, such as Aroclor 1254.
Field studies have the disadvantage that organisms are usually exposed to other contaminants and
observed effects may not be attributable solely to exposure to PCBs. Field studies can be used most
successfully, however, to establish concentrations of PCBs or TEQs at which adverse effects are not
observed (e.g., aNOAEL). Because of the potentia contribution of other contaminants (e.g. metals,
pesticides, etc.) to observed effectsin field studies, the ERA and ERA Addendum use field studies
to establish NOAEL TRV, but not LOAEL TRVs.

If appropriate field studies are available for species in the same taxonomic family as the
receptor of concern, those field studies were used to derive NOAEL TRVsfor receptors of concern.
Appropriateness of afield study was based on the following considerations:

* whether the study examines sensitive endpoints, such as reproductive effects, in a
speciesthat is closely related (e.g. within the same taxonomic family) to the receptor
of concern;

* whether measured exposure concentrations of PCBs or dioxin-like compounds are
reported for dietary doses, whole organisms, or eggs,

* whether the study establishes a dose-response relationship between exposure
concentrations of PCBs or dioxin-like contaminants and observed effects; and

»  whether contributions of co-occurring contaminants are reported and considered to be
negligible in comparison to contributions of PCBs or dioxin-like compounds.

If appropriate field studies are not available for atest species in the same taxonomic family
asthe receptor species of concern, laboratory studies were used to establish TRV's for the receptor
species. The general methodology described in the following paragraphs was used to derive TRV's
for receptors of concern from appropriate studies.

When appropriate chronic-exposure toxicity studies on the effects of PCBs on lethality,
growth, or reproduction are not available for a species of concern, extrapolations from other studies
were made in order to estimate appropriate TRVs. For example, if toxicity data are unavailable for
a particular species of bird, toxicity data for a related species of bird were used if appropriate
information was available. Several methodologies have been developed for deriving TRV's for
wildlife species (e.g., Sample et al., 1996; Cdifornia EPA, 1996; USEPA, 1996; and Menzie-Cura
& Associates, 1997). The general methodology used to develop LOAEL and NOAEL TRVsis
described below:

» If an appropriate NOAEL is unavailable for a phylogenetically similar species (e.g.
within the same taxonomic family), NOAEL vauesfor other species (as closely related
as possible) were adjusted by dividing by an uncertainty factor of 10 to account for
extrapol ations between species. The lowest appropriate NOAEL was used whenever
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severa studies are available. However, if the surrogate test speciesis known to be the
most sensitive of all speciestested in that taxonomic group (e.g. fish, birds, mammals),
then an interspecies uncertainty factor was not applied

* Intheabsence of an appropriate NOAEL, if aLOAEL isavailable for aphylogenetically
similar species, these may be divided by an uncertainty factor of 10 to account for a
LOAEL to NOAEL conversion. The LOAEL to NOAEL conversion is similar to
USEPA’s derivation of human health RfD (Reference Dose) values, where LOAEL
studies are adjusted by afactor of 10 to estimate NOAEL values.

*  When calculating chronic dietary dose-based TRV's (e.g. mg/kg/day) from data for sub-
chronic tests, the sub-chronic LOAEL or NOAEL values were divided by an additional
uncertainty factor of 10 to estimate chronic TRVs. The use of an uncertainty factor of
10 is consistent with the methodology used to derive human health RfDs. These factors
are applied to account for uncertainty in using an external dose (e.g., mg/kg/day in diet)
as a surrogate for the dose at the site of toxic action (e.g. mg/kg in tissue). Because
organisms may attain atoxic dose at the site of toxic action (e.g. in tissues or organs)
via alarge dose administered over a short period, or via a smaller dose administered
over alonger period, uncertainty factors are used to estimate the smallest dose that, if
administered chronically, would result in atoxic dose at the site of action. USEPA has
not established a definitive line between sub-chronic and chronic exposures for
ecological receptors. The ERA and ERA Addendum follow recently developed guidance
(Sample et al., 1996) which considers 10 weeks to be the minimum time for chronic
exposure of birdsand 1 year for chronic exposure of mammals.

*  For studiesthat actually measure the internal toxic dose (e.g., mg PCBs/kg tissue), no
sub-chronic to chronic uncertainty factor was applied. This is appropriate because
effects are being compared to measured internal doses, rather than to external dietary
doses that are used as surrogates for the internal dose.

* Incaseswhere NOAELs are available as a dietary concentration (e.g., mg contaminant
per kg food), adaily dose for birds or mammals was calculated on the basis of standard
estimates of food intake rates and body weights (e.g., USEPA, 1993Db).

Professional judgment is used to determine relevant endpoints for selecting TRVs. For
example, hatching time in fish is considered less relevant than hatchability, which directly affects
the viability of offspring. The implication of hatching time on the viability of the population isless
clear than an effect such as hatchability. Specific endpoints relative to TRV's are provided in
Appendix B.

The sengitivity of therisk estimates to the use of uncertainty factors and the selected TRV's
will be examined in the uncertainty chapter (Chapter 6.0).
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4.1.2 Selection of TRVs

TRVs selected for Hudson River receptors are provided in Tables 4-1 to 4-3 for fish, birds,
and mammals, respectively. These tables provide both Total PCB (Tri+) TRVs and TEQ-based
TRV (discussed below). A complete description of the selection process for each receptor can be
found in Appendix B.

As described in the baseline ERA (USEPA, 1999c¢), the Toxic Equivalency (TEQ)/Toxic
Equivaency Factors (TEF) methodology (TEQ/TEF), quantifies the toxicities of PCB congeners
relative to the toxicity of the potent dioxin 2,3,7,8-TCDD (seevan den Berg et al., 1998 for review).
It is currently accepted that the carcinogenic potency of dioxinis affected by its ability to bind AhR
and dioxin is considered to be the most potent known AhR ligand. It isalso generally accepted that
the dioxin-like toxicities of PCB congeners are directly correlated to their ability to bind the AhR.
Thus, the TEQ/TEF methodology provides a toxicity measurement for all AhR-binding compounds
based on their relative toxicity to dioxin. Since 2,3,7,8-TCDD has the greatest affinity for the AhR,
itisassigned aTCDD-Toxicity Equivalent Factor of 1.0. PCB congeners are then assigned aTCDD-
TEF rdlativeto 2,3,7,8-TCDD, based on experimental evidence. For example, if the relative toxicity
of aparticular congener is one-thousandth that of TCDD, it would have a TEF of 0.001. The potency
of aPCB congener is estimated by multiplying the tissue concentration of the congener in question
by the TEF for that congener to yield the toxic equivalent (TEQ) of dioxin. A TEQ for the total PCB
concentration can be determined from the sum of the calculated TEQs for each AhR-binding
congener. The World Health Organization (WHO) has derived TEFsfor anumber of PCB congeners
(van den Berg et al., 1998). These values, which are used in this assessment, are presented in Table
4-4.
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5.0 RISK CHARACTERIZATION

Risk characterization is made up of two steps, risk estimation and risk description (USEPA,
1992a and 1997b). Risk estimation integrates stressor-response profiles (Chapter 4) with exposure
profiles (Chapter 3) to provide an estimate of risk (Chapter 5) and related uncertainties (Chapter 6).
The assessment endpoints and their associated measurement endpoints, selected during problem
formulation (Chapter 2), are evaluated in this section.

In the toxicity quotient (TQ) approach, potential risksto ecological receptors are assessed by
comparing measured or modeled concentrations (Chapter 3) to toxicity benchmarks developed in
(Chapter 4). Future PCB concentrations are predicted on total PCBs (Tri+) and TEQ bases.

The TQ isthedirect numerical comparison of ameasured or modeled exposure concentration
or dose to a benchmark dose or concentration. It is calculated as:

Toxicity Quotient = Modeled Dose or Concentration
Benchmark Dose or Concentration

TQs equal to or exceeding one are typically considered to indicate potentia risk to ecological
receptors. The TQ method provides insight into the potential for general effects upon individual
animalsin thelocal population resulting from exposure to PCBs. If effects are judged not to occur
a the average individual level, they are probably insignificant at the population level. However, if
risks are present at the individual level they may or may not be important at the population level.

Therisk characterization in the Hudson River is based on the following assessment endpoints:
. Benthic community structure as afood source for local fish and wildlife (Section 5.1)

. Health and maintenance of local fish populations (Section 5.2) by evaluating survival,
growth, and reproduction of:

- local forage fish populations,
- local omnivorous fish populations; and
- local piscivorous/semi-piscivorous fish populations.

. Protection (i.e., survival, growth, and reproduction) of local wildlife including:
- insectivorous birds (Section 5.3);
- waterfowl (Section 5.4);
- semi-piscivorous/piscivorous birds (Section 5.5);
- insectivorous mammals (Section 5.6);
- omnivorous mammals (Section 5.7); and
- semi-piscivorous/piscivorous mammals (Section 5.8)
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. Protection of threatened and endangered species (Section 5.9).

. Protection of significant habitats (Section 5.10).

5.1 Evaluation of Assessment Endpoint: Benthic Community Structure as a
Food Source for Local Fish and Wildlife

5.1.1 Do Modeled PCB Sediment Concentrations Exceed Appropriate Criteria and/or
Guidelines for the Protection of Aquatic Life and Wildlife?

5.1.1.1 Measurement Endpoint: Comparisons of Modeled Sediment Concentrations to
Guidelines For the Protection of Aquatic Life and Wildlife

Table 5-1 presents the ratios of forecast sediment concentrations to various sediment
guidelines. Comparisons are made on total PCB (Tri+) sediment concentrations (i.e., NOAA, 1999&;
Persaud et al., 1993; and Washington State, 1997) and TOC-normalized sediment concentrations
(i.e., NYSDEC, 1999a and Persaud et al., 1993). A summary of sediment concentrationsisprovided
in Table 3-2 and TOC-normalized sediment concentrations are shown in Table 3-3.

The NOAA (1999a) consensus-based sediment effect concentrations (SECs) for PCBs were
developed to support an assessment to sediment-dwelling organisms living in the Hudson River
Basin. They refer to all of the PCBs found in the Hudson River, plus the degradation products and
metabolites of these chemicals. The Hudson River SECs provide a threshold effect concentration
(TEC) of 0.04 mg/kg, amid-range effect concentration (MEC) of 0.4 mg/kg, and an extreme effect
concentration (EEC) of 1.7 mg/kg. The TEC isintended to identify the concentration of total PCBs
below which adverse popul ation-level effects(e.g., mortality, decreased growth, reproductivefailure)
on sediment-dwelling organisms are unlikely to be observed (NOAA, 1999a). The MEC represents
the concentration of total PCBs above which adverse effects on sediment-dwelling organisms are
expected to be frequently observed. Adverse effects are expected to be usually or always observed
at PCB concentrations exceeding the EEC.

Forecast sediment concentrations based on the Farley et al. (1999) model exceed the NOAA
TEC at al four locations for both average and 95% UCL concentrations throughout the modeling
period (Table5-1). MEC consensus values are exceeded using 95% UCL concentrations at RMs 152,
113, and 90 throughout the modeling period and a¢ RM 50 until 2006. The average forecast
concentration at RM 152 exceeds the MEC throughout the modeling period and the average
concentrations lower down river exceed the MEC for portions of the modeling period. None of the
forecast concentrations exceed the EEC at any of the locations.

The NY SDEC has developed screening criteria concentrations that can be used to identify
areas of sediment contamination and evaluate the potentia risk that the contaminated sediment may
pose to the environment (NY SDEC, 1999a). Criteria developed for the protection of aquatic life
from chronic toxicity and protection of wildlife from toxic effects of bioaccumulation are examined
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in this addendum. Forecast sediment concentrations exceed the NY SDEC benthic aquatic life
chronic toxicity criterion at RMs 152, 113, and 90 for the duration of the modeling period based on
the 95% UCL. The benthic aquatic life criterion was exceeded until 2011 at RM 90 and until 1997
at RM 50 (Table5-1). The average total PCB concentration exceeds the criterion for various portions
of the modeling period at RMs 152, 113, and 90. The freshwater criterion value of 19.3 mg/kg OC
was used, which based on the 2.5% OC assumption used in this assessment provides adry weight
value of 0.48 mg/kg.

Forecast sediment concentrations exceed the NY SDEC wildlife bioaccumulation criterion
at all four locations for the duration of the modeling period using both average and 95" UCL results
(Table 5-1). The NYSDEC wildlife criterion is 1.4 mg/kg OC, which based on the 2.5% OC
assumption used in this assessment provides a dry weight value of 0.035 mg/kg.

The Ontario sediment quality guidelines for the protection and management of aquatic
sediment quality (Persaud et al., 1993) were devel oped to protect the aquatic environment by setting
safe levels for metals, nutrients, and organic compounds. The no effect level (NEL) isthe level at
PCBs in the sediment that do not affect fish or the sediment-dwelling organism. The lowest effect
level (LEL) indicatesalevel of contamination that has no effect on the majority of sediment dwelling
organisms. At the severe effect level (SEL) sediments are likely to affect the health of sediment-
dwelling organisms. Forecast sediment concentrations exceeded the total PCB NEL of 0.01 mg/kg
at all locations for both the average and 95% UCL concentration for the duration of the sampling
period (1993-2018) by up to two orders of magnitude (Table 5-1). Thetotal PCB LEL of 0.07 mg/kg
was aso exceeded at all locations for both the average and 95% UCL concentration for the duration
of the sampling period. The total PCB SEL of 530 mg/kg OC (equal to adry weight value of 1.3
mg/kg using 2.5% OC) was not exceeded at any location for the duration of the modeling period.

Washington State has also derived chemical criteriato predict possible biological effectsin
sediments (Washington State, 1997). Bioassays for PCBs were conducted using both Microtox®
(endpoint = luminescence reduction) and Hyalella azteca (endpoint = mortality ). The Probable
Apparent Effects Thresholds (PAET) for Microtox® was 0.021 mg/kg (total PCBS), whilethe PAET
of Hyalella azteca was 0.45 mg/kg. The Microtox® PAET was exceeded at al locations for the
duration of the modeling period (1993-2018) using both average and 95% UCL concentrations
(Table5-1). The PAET of Hyalella azteca was exceeded by predicted 95% UCL PCB concentrations
at RMs 152 and 113 for the duration of the modeling period and at RMs 90 and 50 for portions of
the modeling period. Using average PCB concentrations the Hyalella azteca PAET was exceeded
for a portion of the modeling period at all stations.

Many of the ratios of modeled sediment concentrations to appropriate guidelines exceed 10
or occasionally even 100. Forecast total PCB concentrations are Tri+ values, and do not include
mono or dichlorinated congeners that usually contribute a portion of the total PCB load. Thus, even
inthe unlikely event that forecast sediment concentrations were to decrease by an order of magnitude
or more, comparisons to sediment guidelines would still show exceedances.
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5.1.2 Do Modeled PCB Water Concentrations Exceed Appropriate Criteria and/or
Guidelines for the Protection of Aquatic Life and Wildlife?

5.1.2.1 Measurement Endpoint: Comparison of Modeled Water Column Concentrations of
PCBs to Criteria

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteriaand guidelines. All forecast water concentrations (i.e., average
and 95% UCL) exceed the NY SDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the
USEPA wildlifecriterion of 1.2x 10* g/L at al four locations throughout the modeling period. The
whole water concentrations also exceed the USEPA/NY SDEC benthic aquatic life chronic toxicity
criterion of 0.014 ¢/L for aportion of the modeling period for both average and 95% UCL at all
modeling locations. These comparisons are likely to underestimate the true risk, as concentrations
are expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.2 Evaluation of Assessment Endpoint: Protection and Maintenance (i.e.,
Survival, Growth, and Reproduction) of Local Fish Populations

5.2.1 Do Modeled Total PCB and TEQ-Based PCB Body Burdens in Local Fish Species
Exceed Benchmarks for Adverse Effects on Forage Fish Reproduction?

5.2.1.1 Measurement Endpoint: Comparison of Modeled Total PCB Fish Body Burdens to
Toxicity Reference Values for Forage Fish

Table 5-3 presents the results of the comparison between forecast PCB body burdens in
pumpkinseed and spottail shiner to selected toxicity reference values on atotal PCB basis (expressed
as Tri+) under future conditions (1993 - 2018). The total PCB (Tri+) body burden in pumpkinseed
exceedsa TQ of one using afield-based NOAEL at al four modeling locations (i.e., RMs 152, 113,
90, and 50) for the 25th percentile, median, and 95" percentile. On a 95™ percentile basis, the
pumpkinseed exceeds one at RM 152 until the end of the modeling period (2018), at RM 133 until
2016, at RM 90 until 2007, and at RM 50 until 2005. This is interpreted to mean that 95% of
individual pumpkinseed fish will experience the shown TQ or less for that year.

The spottail shiner did not exceed a TQ of one at any time or location using the laboratory-
derived NOAEL and LOAEL (Tables5-4 and 5-5). The TRV derived for the spottail shiner differ
from the TRV derived for the pumpkinseed by more than an order of magnitude (0.5 mg/kg on a
NOAEL basis for the pumpkinseed versus 15 mg/kg on a NOAEL basis for the spottail shiner).
Consequently, spottail shiner TQs are much lower than pumpkinseed.
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5.2.1.2 Measurement Endpoint: Comparison of Modeled PCB TEQs Fish Body Burdens to
Toxicity Reference Values for Forage Fish

Tables 5-6 and 5-7 present the results of the comparison between forecast percentiles of
pumpkinseed to laboratory-derived NOAEL and LOAEL on a TEQ basis under future conditions.
The TRVsfor TEQsin fish are mostly based on egg injection studies, however, Hudson River data
are for concentrations in adult fish. These two numbers were not considered to be directly
comparable since lipid concentrations in eggs and adults may differ substantially. The
lipid-normalized egg concentration TRV (e.g., ng TEQskg lipid) compared to the lipid-normalized
concentration in adult fish (e.g., ng TEQS/kg lipid) was considered to provide the most appropriate
comparison.

On a NOAEL basis, the TQs exceed one on a 95" percentile basis at RM 152 until
approximately 1999, at RM 113 until 1998, at RM 90 until 1995, and at RM 50 until 1994. On a
LOAEL basis, all TQsfell below one.

Tables 5-8 and 5-9 presents the results for the spottail shiner. TQs for spottail shiners do not
exceed one at any time or location during the modeling period on either aLOAEL or NOAEL basis.

5.2.1.3 Measurement Endpoint: Comparison of Modeled Total PCB Fish Body Burdens to
Toxicity Reference Values for Brown Bullhead

Tables 5-10 and 5-11 present the results of the comparison between predicted percentiles of
brown bullhead concentrations atotal PCB basis to laboratory-derived NOAEL and LOAEL under
future conditions (1993-2018). TQs for the brown bullhead exceed one at all locations during the
entire modeling period on NOAEL basis. Using the laboratory-derived LOAEL, the 95" percentile
concentration exceeds one at RMs 152 and 133 throughout the modeling period, at RM 90 until
2017, and a RM 50 until 2007. Because the FISHRAND model predicts standard fillet
concentrations in fish, the wet weight model results were adjusted by afactor of 1.5 for the brown
bullhead, as wildlife feeding on fish consumes them whole. Even without this adjustment, most of
ratios would exceed one on a NOAEL basis.

5.2.1.4 Measurement Endpoint: Comparison of Modeled TEQ Basis Fish Body Burdens to
Toxicity Reference Values for Brown Bullhead

Tables 5-12 and 5-13 present the results of the comparison between forecast percentiles of
brown bullhead concentrations on a TEQ basis to a laboratory-derived NOAEL and LOAEL for
TEQs under future conditions. TQsfor the brown bullhead do not exceed one at any time or location
during the modeling period on either aLOAEL or NOAEL basis.
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5.2.1.5 Measurement Endpoint: Comparison of Modeled Total PCB Fish Body Burdens to
Toxicity Reference Values for White and Yellow Perch

Table 5-14 presentsthe results of the comparison between forecast percentiles of white perch
atotal PCB basisto afield-based NOAEL for the period 1993 - 2018. The white perch exceedsaTQ
of oneat RM 152 in 1993. The remainder of the ratios fall below one at all locations.

The yellow perch exceeded a TQ of one at all locations during the entire modeling period
using the laboratory-derived NOAEL (Table 5-15). All concentrations (i.e., 25" , median, and 95"
) were exceeded at all locations with the exception of the 25" percentile at RM 50 for 2016-2108.
A TQ of one was not exceeded at any location using the laboratory-derived LOAEL (Table 5-16).
The laboratory-based NOAEL TRV derived for the yellow perch is more than an order of magnitude
lower than the field-based NOAEL TRV derived for the white perch (0.16 mg/kg onaNOAEL basis
for yellow perch versus 3.1 mg/kg on aNOAEL basis for white perch).

Modeled concentrations are based on a standard fillet lipid content. Although an adjustment
is required to estimate whole body tissue concentrations, there was not enough data available to
make this adjustment. Thus, because the presented results are based on forecast standard fillet
concentrations, true risks are likely underestimated for these two species.

5.2.1.6 Measurement Endpoint: Comparison of Modeled TEQ Basis Body Burdens to Toxicity
Reference Values for White and Yellow Perch

Tables 5-17 and 5-18 present the results of the comparison between forecast percentiles of
white perch TEQ-based PCB body burdensto |aboratory-derived NOAEL and LOAEL under future
conditions (1993-2018). The white perch exceedsaTQ of oneona TEQ basisat RMs 152, 113, and
90 for the 25™ percentile, median, and 95" percentile and at RM 50 for the 95" percentile for a
portion of the modeling period. On a 95" percentile basis, the white perch exceeds one at RMs 152
and RM 133 throughout the modeling period (2018), at RM 90 until 2014, and at RM 50 until 2005.
The median-based TQs exceed one at RM 152 until 2008, at RM 113 until 2003, at RM 90 until
1997, and at RM 50 until 1994. On a LOAEL basis, the 95™ percentile exceeds one at RM 152 until
2004, at RM 113 until 1999, and at RM 90 until 1995. All median-based ratios were below one at
RM 50.

Results for yellow perch are shown in Tables 5-19 and 5-20. These tables show similar
results to white perch, but yellow perch TQs fall below one afew years before white perch.

Because modeled TEQ concentrations are expressed on a lipid-normalized basis, an
adjustment for standard fillet to whole body is not required for this analysis.
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5.2.1.7 Measurement Endpoint: Comparison of Modeled Tri+ PCB Fish Body Burdens to
Toxicity Reference Values for Largemouth Bass

Table 5-21 presents the results of the comparison between forecast percentiles of largemouth
bass total PCB body burdens to a field-based NOAEL for the period 1993-2018. The largemouth
bass total PCB tissue concentrations exceed the field-based NOAEL for al concentrations (i.e., 25"
percentile, median, and 95" percentile) at al RM s (i.e., 152, 113, 90, and 50) for the duration of the
modeling period (1993-2018) with the exceptions of the 25™ percentile at RM 90 for 2017 and 2018
and at RM 50 for 2014-2108. As the FISHRAND model predicts standard fillet concentrationsin
fish, the wet weight model results were adjusted by afactor of 2.5 for the largemouth bass, because
wildlife feeding on fish consumes them whole. The mgjority of the ratios would exceed one even
without this adjustment.

5.2.1.8 Measurement Endpoint: Comparison of Modeled TEQ Based Fish Body Burdens to
Toxicity Reference Values for Largemouth Bass

Tables5-22 and 5-23 present the results of the comparison between model ed largemouth bass
body burdens and laboratory-based NOAEL and LOAEL on a TEQ basis under future conditions
(1993-2018). On a 95" percentile basis, concentrations on a TEQ basis exceed the NOAEL at RM
152 and RM 133 throughout the modeling period (2018), at RM 90 until 2014, and at RM 50 until
2009. Using the LOAEL , the 95" percentile exceed one at RM 152 until about 2005, at RM 133 until
2003, at RM 90 until 1999, and at RM 50 until 1998.

5.2.1.9 Measurement Endpoint: Comparison of Modeled Tri+ PCB Fish Body Burdens to
Toxicity Reference Values for Striped Bass

Table 5-24 presentsthe results of the comparison between forecast percentiles of striped bass
total PCB body burdensto afield-based NOAEL at RMs 152 and 113 for the period 1993- 2018. At
RM 152, the striped bass Tri+ PCB tissue concentrations exceed the field-based NOAEL on 95"
percentile, median, and 25" percentile bases throughout the entire modeling period (1993-2018). At
RM 113, aratio of one is exceeded on a 95™ percentile basis until 2005, on a median basis until
1999, and on a 25" percentile basis until 1996.

5.2.1.10 Measurement Endpoint: Comparison of Modeled TEQ Based Fish Body Burdens
to Toxicity Reference Values for Striped Bass

Table 5-24 presents the results of the comparisons between forecast percentiles of striped
bass PCB egg concentrations and a TEQ-based |aboratory-based NOAEL and LOAEL at RMs 152
and 113. At RM 152, the striped bass TEQ-based egg concentrations exceed the NOAEL on 95"
percentile, median, and 25™ percentile bases throughout the entire modeling period (1993-2018) and
the LOAEL is exceeded on all three bases for ailmost the entire modeling period. At RM 113, a
NOAEL ratio of oneis exceeded on a 95™ percentile basis until 2003, on amedian basis until 1997,
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and on a 25™ percentile basis until 1994. Using the LOAEL, the 95" percentile was only exceeded
in 1993.

5.2.2 Do Modeled PCB Water Concentrations Exceed Appropriate Criteria and/or
Guidelines for the Protection of Aquatic Life and Wildlife?

5.2.2.1 Measurement Endpoint: Comparison of Modeled Water Column Concentrations of
PCBs to Criteria

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteriaand guidelines. All forecast water concentrations (i.e., average
and 95% UCL) exceed the NY SDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the
USEPA wildlifecriterion of 1.2x 10* g/L at all four locations throughout the modeling period. The
whole water concentrations also exceed the USEPA/NY SDEC benthic aquatic life chronic toxicity
criterion of 0.014 ¢/L for aportion of the modeling period for both average and 95% UCL at all
modeling locations. These comparisons are likely to underestimate the true risk, as concentrations
are expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.2.3 Do Modeled PCB Sediment Concentrations Exceed Appropriate Criteria and/or
Guidelines for the Protection of Aquatic Life and Wildlife?

5.2.3.1 Measurement Endpoint: Comparisons of Modeled Sediment Concentrations to
Guidelines

Table 5-1 presents the ratios of forecast sediment concentrations to various sediment
guidelines. Comparisons are made on total PCB (Tri+) sediment concentrations (i.e., NOAA, 1999a;
Persaud et al., 1993; and Washington State, 1997) and TOC-normalized sediment concentrations
(i.e., NYSDEC, 1999a and Persaud et al. 1993) to NOAA sediment effect concentrations (NOAA,
1999a), NY SDEC criteria (NY SDEC, 1999a), Ontario sediment quality guidelines (Persaud et al.,
1993), and Washington State sediment quality values (Washington State, 1997), as described in
subsection 5.1.1.1.

Forecast tota PCB sediment concentrations exceeded the NOAA threshold effect
concentration, NOAA mid-range effect concentration, NY SDEC criteriafor the protection of aquatic
life from chronic toxicity and wildlife from toxic effects of bioaccumulation, Ontario no effect and
lowest effect levels, and Washington State Microtox® and Hyalella azteca probable effect levels.

Many of the ratios of modeled sediment concentrations to appropriate guidelines exceed 10
or occasionally even 100. Forecast total PCB concentrations are Tri+ values, and do not include
mono or dichlorinated congeners that usually contribute a portion of the total PCB load. Thus, even
inthe unlikely event that forecast sediment concentrations were to decrease by an order of magnitude
or more, comparisons to sediment guidelines would show exceedances.
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5.2.4 What Do the Available Field-Based Observations Suggest About the Health of Local
Fish Populations?

5.2.4.1 Measurement Endpoint: Evidence from Field Studies

Observational datafor Hudson River fish are available for the Lower Hudson River (e.g., see
Klauda et al. 1988). The strengths and limitations of observational data have been previousy
described. Based on the available data, the following observations provide insights into the potentia
future risks associated with the presence of PCBs. Each insight is qualified to reflect the limitations
inherent in using observational data. In particular, there are no wildlife field studies currently
available that have directly addressed impacts associated with the presence of PCBs to Lower
Hudson River fish and wildlife.

Monitoring studiesin the Lower Hudson River indicate that the fish community composition
is probably very similar to that which was present over the past few centuries. Beebe and Savidge
(1988) note that, “ Except for afew species that entered the estuary through direct introductions or
through canals connecting other watersheds, the species composition of the Hudson River estuary
has probably remained similar to what it was at the time the area was settled by Europeans. All but
five species (barndoor skate, Atlantic salmon, cobia, nine-spine stickleback, and sharksucker) have
been collected within the last 20 years.” No obvious losses of species that have occurred over the
past few decades during which PCB exposures have been greatest; however recommendation have
been made to limit the consumption of fish from the Lower Hudson River and the striped bass
fishery has been closed since February 1976. The qualitative data can not be used to provide insight
into the possihility that PCBs have reduced or impaired reproduction or rates of recruitment. Risks
to these endpoints could exist even if the fish species are able to maintain themsalves in these areas.
For thisreason, the analysis presented in subsection 5.2.1 comparing forecast body burdensto TRV
valuesisrequired to judge the possible magnitude of these risks.

The shortnose sturgeon has been on the federal endangered species list since 1967. Studies
of the abundance of shortnose sturgeon indicate that this speciesis reproducing in the Lower Hudson
River (below the Federal Dam) and that the population numbers are increasing (Bain, 1997).
Increases in populations in the absence of fishing pressures have not been well documented.
Ecological studies on the Hudson River during the 1970s suggest possible increases during that
period, but those increases are at least partly an artifact of improved sampling (e.g., Hoff et al.,
1988). The changing ratio of shortnose sturgeon: Atlantic sturgeon catchesis also indicative of an
increasing shortnose sturgeon population in the Hudson River. While there is evidence that
populations of shortnose sturgeon are increasing following their demise at the turn of the century and
following improvementsin overall water quality, the growth of the species's populationsislikely to
be dow asaresult of its biology. M easurable increases in shortnose sturgeon populations should not
be expected over short time periods (i.e., decades) as the species matures late (at about 7-10 years)
and spawns infrequently. While available data indicate that the population growth of shortnose
sturgeon in the Hudson is positive, it is not possible to quantify from these data the extent to which
PCB exposures might impair or reduce these population growth rates.
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Population data indicate that white perch, a semi-anadromous fish in the Lower Hudson
River, has exhibited positive population growth during the 1970s and 1980s, a period when PCB
exposures in the Lower Hudson River may have been highest. The data indicate that PCB exposures
to this fish species are not sufficiently high to significantly reduce reproduction and recruitment
rates. Wells et al. (1992) have reported on studies of the white perch during the 1970s and 1980s.
This speciesis a permanent resident in the Hudson and, together with the shortnose sturgeon, one
of two Hudson River speciesthat are representative primarily of the Lower Hudson River. Wells et
al. (1992) studied several sources of Hudson River data for the period 1975 through 1987 and
concluded that the population of white perch hasincreased over this period. This positive population
growth has occurred during a period when PCB exposures have been occurring. This indicates that
PCB exposure to white perch has not been sufficient to prevent reproduction or recruitment. In fact,
populations have increased in size during this period. However, as noted above, there are many
factors that influence population size and it is possible that PCBs could influence rates of
reproduction and recruitment to a degree that is not manifested in recent population trends. The
analyses performed in this chapter provide insight into the degree to which PCB body burdensin
Hudson River fish might pose arisk to their reproductive and recruitment rates.

5.3 Evaluation of Assessment Endpoint: Protection and Maintenance (i.e.,
Survival, Growth, and Reproduction) of Lower Hudson River
Insectivorous Bird Populations (as Represented by the Tree Swallow)

5.3.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Insectivorous Birds and Egg
Concentrations Exceed Benchmarks for Adverse Effects on Reproduction?

5.3.1.1 Measurement Endpoint: Modeled Dietary Doses on a Tri+ PCB Basis to Insectivorous
Birds (Tree Swallow)

Table 5-25 compares modeled dietary doses for the period 1993 — 2018 for the tree swallow
to the field-based TRV derived in the baseline ERA (USEPA, 1999c). This TRV was derived from
the USFWS data from the Hudson River. For the entire modeling period, the TQs for the tree
swallow are below one at all locations.

5.3.1.2 Measurement Endpoint: Predicted Egg Concentrations on a Tri+ PCB Basis to
Insectivorous Birds (Tree Swallow)

Table 5-26 compares predicted egg concentrations for the period 1993 — 2018 for the tree
swallow to the field-based TRV derived in the baseline ERA (USEPA, 1999c) under future
conditions. This TRV was derived from the USFWS data from the Hudson River, and the
biomagnification factor from aquatic insects to eggs was aso obtained from these data. The
predicted egg concentrations used a biomagnification factor of 2 based on the USFWS tree swallow
data. For the entire modeling period, the TQs for the tree swallow are below one at al locations.

46 TAMSMCA



5.3.1.3 Measurement Endpoint: Modeled Dietary Doses of PCBs Expressed on a TEQ Basis
to Insectivorous Birds (Tree Swallow)

Table 5-27 compares the estimated TEQ-based dietary dose and predicted egg concentration
to the piscivorous birds to the field-based TRV for TEQs derived from the Phase 2 database
(USEPA, 1998b). For the entire modeling period (1993-2018), the TQs for the tree swallow are
below one at all locations.

5.3.1.4 Measurement Endpoint: Predicted Egg Concentrations Expressed on a TEQ Basis to
Insectivorous Birds (Tree Swallow)

Table5-28 comparesthe estimated TEQ-based predicted egg concentrationsfor insectivorous
birds to the field-based TRV for TEQs derived for egg concentrations. The predicted egg
concentrations used a biomagnification factor of 7 based on the USFWS tree swallow data. For the
entire modeling period, the TQs for the tree swallow are below one at all locations for the entire
modeling period.

5.3.2 Do Modeled Water Concentrations Exceed Criteria for Protection of Wildlife?

5.3.2.1 Measurement Endpoint: Comparison of Modeled Water Column Concentrations to
Criteria for the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.3.3 What Do the Available Field-Based Observations Suggest About the Health of Local
Insectivorous Bird Populations?

5.3.3.1 Measurement Endpoint: Evidence from Field Studies

A natural history study of the wildlife species known to forage and reproduce within the
project site represents an important measurement endpoint. Whereas a species is not required to be
currently using a site for inclusion in the ecological risk assessment (i.e., the species may have been
severely impacted by site contamination/conditions), evidence of past use isimportant in validating
the endpoints and toxicity factors utilized in the analysis.
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The last ten annual Audubon Society Christmas bird counts for Albany, Rensselear,
Dutchess, Putnam, Southern and East Orange, Rockland, Catskill, Lower Hudson, and
Bronx/Westchester count circles (Cornell University, 1999) were examined to determine whether
any genera inferences on insectivorous bird populations along the Hudson River could be made.
Because many insectivorous bird species are migratory (e.g., flycatchers, swallows, gnatcatchers),
the Christmas count alone does not provide a good population estimate for these species.

Despitetheir migratory nature, tree swallows were observed in Christmas count circles along
the Lower Hudson River. The Saw Mill Audubon Society provided year-round information on bird
sightings at Croton Point Park in Westchester since January 1994 (Bickford, 1999). Tree swallows
have been sighted from March to September, with the exception of during July. Lack of adequate
nesting holes may account for the low numbers of summer sightings.

The Lower Hudson Valley Bird Line transcripts (sponsored by the Sullivan County, Saw Mill
River, Rockland, Putnam Highlands, and Bedford Audubon Society chapters) from January 1998
to August 1999 (Audubon, 1999) were reviewed. Tree swallows were noted in the transcripts in the
spring months (March, April, and May) and again in the fall and winter (October to January).

5.4 Evaluation of Assessment Endpoint: Protection and Maintenance (i.e.,
Survival, Growth, and Reproduction) of Lower Hudson River Waterfowl
Populations (as Represented by the Mallard)

5.4.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Waterfowl and Egg
Concentrations Exceed Benchmarks for Adverse Effects on Reproduction?

5.4.1.1 Measurement Endpoint: Modeled Dietary Doses of Tri+ PCBs to Waterfowl (Mallard)

Table 5-29 provides the results of the comparison between predicted dietary doses of the
female mallard based on predictions for the modeling period 1993 to 2018 to the laboratory-based
NOAEL and LOAEL TRVsdeveloped in the baseline ERA (USEPA, 1999c). On aNOAEL basis,
the predicted TQs exceed one on both an average and 95% UCL period for a portion of the modeling
period at al four locations. At RM 152, the 95% UCL exceeds one until 2007, and the average until
2004. On aLOAEL basis, predicted TQs do not exceed one at any location.

5.4.1.2 Measurement Endpoint: Predicted Egg Concentrations of Tri+ PCBs to Waterfowl
(Mallard)

Table 5-30 provides the results of the comparison between predicted egg concentrations and
laboratory-based TRV's for the period 1993 to 2018. The predicted egg concentrations used a
biomagnification factor of 3 based on the USFWS mallard and wood duck data. The TQs for mallard
eggs exceed onefor the duration of the modeling period on aNOAEL basis, for both the average and
95% UCL, at all four locations for the entire modeling period. LOAEL -based comparisons exceed
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one for both the average and 95% UCL at RM 152 for the entire modeling period and at RM 113 for
most of the modeling period (until 2016). The LOAEL also exceeds one on an average and 95%
UCL basisfor a portion of the modeling period at RMs 90 and 50.

5.4.1.3 Measurement Endpoint: Modeled Dietary Doses of TEQ-Based PCBs to Waterfowl
(Mallard)

Table5-31 providesthe results of the comparison between predicted dietary dosesand femae
mallard PCB dietary doses on a TEQ basis to laboratory-based TRVs. The results presented in this
table show that the NOAEL and L OAEL -based comparisons exceed one at al four locations for the
duration of the modeling period (1993-2018), for both the average and the 95% UCL concentrations
by up to two orders of magnitude.

5.4.1.4 Measurement Endpoint: Predicted Egg Concentrations of TEQ-Based PCBs to
Waterfowl (Mallard)

Table 5-32 providesthe results of the comparison between predicted concentrations of PCBs
in mallard egg and the field-based TRV for TEQs derived in the baseline ERA (USEPA, 1999¢),
using a biomagnification factor of 28. These results show that predicted TQs exceed one for all
locations, years, and concentrations. Predicted TQs exceed 100 on aNOAEL and LOAEL basis at
RMs 152 and 113 locations for the duration of the modeling period and exceed 100 on aNOAEL
basis at RMs 90 and 50. This suggests the potential for adverse reproductive effects to waterfowl
species.

5.4.2 Do Modeled PCB Water Concentrations Exceed Criteria for the Protection of Wildlife?
5.4.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All predicted water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2 x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aquatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).
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5.4.3 What Do the Available Field-Based Observations Suggest About the Health of Lower
Hudson River Waterfowl Populations?

5.4.3.1 Measurement Endpoint: Observational Studies

The last ten annual Audubon Society Christmas bird counts for the Lower Hudson Valley
count circles (Cornell University, 1999) were examined to determine whether any inferenceson local
waterfowl populations along the Hudson River could be made. Mallards were generally one of the
most abundant species sighted during the Christmas count. Other waterfowl, including Canada geese,
American black duck, ring-necked duck, ruddy duck, and common merganser are commonly seen
in the Hudson River area. Mallards, Canada geese, and mute swans were sighted throughout the year
in Croton Point Park (Bickford, 1999).

The Saw Mill Audubon Society provided information on bird sightings at Croton Point Park
in Westchester since January 1994 (Bickford, 1999). Mallards are numerous at Croton Point Park,
but nesting is probably limited due to lack of proper habitat. On the basis of breeding surveys, the
mallard population using the Hudson River estuary is stable to increasing (NY SDEC, 1997).

Not all waterfowl are likely to be adversely impacted by PCBs (particularly in the less
contaminated stretches), but PCB sensitive species may experience total reproductive failure nesting
in more contaminated areas.

5.5 Evaluation of Assessment Endpoint: Protection and Maintenance (i.e.,
Survival, Growth, and Reproduction) of Hudson River Piscivorous Bird
Populations (as Represented by the Belted Kingfisher, Great Blue Heron,
and Bald Eagle)

5.5.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Piscivorous Birds and Egg
Concentrations Exceed Benchmarks for Adverse Effects on Reproduction?

5.5.1.1 Measurement Endpoint: Modeled Dietary Doses of Total PCBs for Piscivorous Birds
(Belted Kingfisher, Great Blue Heron, Bald Eagle)

Tables 5-33 through 5-35 compare the estimated total PCB (i.e., Tri+) dietary dose of the
femal e belted kingfisher, great blue heron, and bald eagle to the laboratory-based TRV s presented
in Table 4-2 and derived in the baseline ERA (USEPA, 1999c¢). The site-related doses are based on
modeled concentrations in forage fish, piscivorous fish, benthic invertebrates, whole water, and
sediment using the results from the FISHRAND (fish and invertebrates) and Farley et al. (1999)
(water and sediment) models.

The ratio of the female belted kingfisher dietary doses to the TRV's exceed one at all four
locations for the entire modeling period on both aNOAEL and LOAEL basis (Table 5-33).
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The ratio of the female great blue heron dietary doses to the TRV's exceed one at all four
locations for the entire modeling period on aNOAEL basis (Table 5-34). Estimated TQs exceed one
on aLOAEL basisat al locations for portions of the modeling period.

Table 5-35 presents the results for the bald eagle. Again, all comparisons exceed one for the
duration of the modeling period at all locations on both a NOAEL and LOAEL basis for both
average and 95% UCL doses.

Reproductive effects TQs for great blue heron, belted kingfisher, and bald eagle using
average and upper confidence limits all exceed one. Thisindicates that exposure to PCBs from the
Hudson River via prey and water present arisk of reproductive effects to these species on the basis
of modeled Tri+ PCB dietary doses as compared to appropriate toxicity reference values. These
results suggest the possibility of population-level impacts, as these TQs are based on reproductive
effects, and consistently exceed one over the course of the modeling period.

5.5.1.2 Measurement Endpoint: Predicted Egg Concentrations Expressed as Trit+ to
Piscivorous Birds (Eagle, Great Blue Heron, Kingfisher)

Tables 5-36 through 5-38 compare the estimated total PCB (i.e., Tri+) predicted egg
concentrations for the belted kingfisher, great blue heron, and bald eagle to the toxicity benchmarks
summarized in Table 4-2. Laboratory-based NOAELs and LOAELs were used for the belted
kingfisher and the great blue heron, whereas a field-based NOAEL was selected for the bald eagle.
Egg concentrations are estimated using a biomagnification factor of 28 from Giesy et al. (1995).

Table 5-36 presents the results for the modeled belted kingfisher egg concentrations. These
results are similar to those shown for the dietary dose. All comparisons at all locations exceed one
aNOAEL and LOAEL basis using both average and 95% UCL concentrations for the duration of
the modeling period.

Table 5-37 presents the results for the great blue heron. Again, all comparisons at all four
locations exceed one on both aNOAEL and LOAEL basis for the duration of the modeling period.

Table 5-38 presents the results for the bald eagle. These results are similar to those shown
for the dietary dose. All comparisons at all locations exceed one for the duration of the modeling
period.

All of the predicted TQs exceeded one on the basis of estimated egg concentrations. These
results suggest that exposure of piscivorous birds to PCBs from the Hudson River may result in
adverse reproductive effects. The elevated TQ over time for the modeling period 1993 to 2018
suggests that exposure to PCBs over the long term has the potential to impact piscivorous birds, as
represented by these species, on a population level.

51 TAMSMCA



5.5.1.3 Measurement Endpoint: Modeled Dietary Doses of PCBs Expressed as TEQs to
Piscivorous Birds (Belted Kingfisher, Great Blue Heron, Bald Eagle)

Tables 5-39 through 5-41 present the results of the comparison between modeled dietary
doses expressed on a TEQ basis to piscivorous receptors over the modeling period (1993 — 2018).
Dietary doses were estimated using modeled concentrations in forage fish, piscivorous fish, benthic
invertebrates, whole water, and sediment using the results from the FISHRAND (fish and
invertebrates) and Farley er al. (1999) (water and sediment) models. Model results were multiplied
by the weighted TEF factors derived in the baseline ERA (USEPA, 1999c¢). Laboratory-based TRV's
for TEQs were used for al species (Table 4-2).

The ratio of the female belted kingfisher PCB dietary doses on a TEQ-basis to the TRV's
exceed one at al four locations for the entire modeling period on both a NOAEL and LOAEL basis
(Table 5-39).

The ratio of the female great blue heron dietary doses to the TRV's exceed one at all four
locations for the entire modeling period on aNOAEL basis using both average and 95%UCL doses
(Table 5-40). Estimated TQs exceed one on a LOAEL basis at al locations for portions of the
modeling period.

Table 5-41 presents the TEQ-basis ratios for the bald eagle. All comparisons exceed one for
the duration of the modeling period at all locations on both a NOAEL and LOAEL basis, with the
exception of the LOAEL ratios at RM 50 for 2106-2018.

Reproductive effects TQs for great blue heron, belted kingfisher, and bald eagle using the
average and 95% upper confidence limit on a TEQ basis often exceed one, and in many cases exceed
100. This indicates that PCBs from the Hudson River in the diet and water are likely to result in
adverse reproductive effects to these species on the basis of modeled TEQ-based PCB dietary doses
as compared to appropriate toxicity reference values. These results suggest adverse population-level
effects may occur, given the consistent exceedance of a reproductive-based endpoint.

5.5.1.4 Measurement Endpoint: Modeled Dietary Doses of PCBs Expressed as TEQs to
Piscivorous Birds (Belted Kingfisher, Great Blue Heron, Bald Eagle)

Tables 5-42 through 5-45 present the results of the comparison between piscivorous bird egg
concentrations expressed on a TEQ-basis to TRV's (Iaboratory-based for the kingfisher and eagle,
field-based for the heron) for the period 1993-2018. Egg concentrations were estimated using
model ed concentrationsin forage fish and piscivorous fish from the FISHRAND. Model resultswere
multiplied by the weighted TEF derived in the ERA (USEPA, 1999c) and then multiplied by a
biomagnification factor of 19 (Giesy et al., 1995).

The belted kingfisher ratios exceed one for at all four locations throughout the entire
modeling period (Table 5-42).
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The ratio of the female great blue heron egg concentration to the TEQ-based TRV egg
concentration exceed one at al four locations for the entire modeling period on a NOAEL basis
(Table 5-34). Estimated TQs aso exceed one on a LOAEL basisat RMs 152 and 113 for al of the
modeling period and at RMs 90 and 50 for most of the modeling period (i.e., up to 2014 or later).

Thebald eagle TQs exceed onefor at all four locations throughout the entire modeling period
(Table 5-45). Ratios are as high as three orders of magnitude above one.

TQs based on reproductive effects for the great blue heron, belted kingfisher, and bald eagle
using average and upper confidence limitson a TEQ basis all exceed one, and in many cases exceed
100, and severa of the bald eagle TQs exceed 1000. Thisindicates that PCBsfrom the Hudson River
in fish as they trandate to egg concentrations are likely to result in adverse reproductive effects to
these species on the basis of modeled TEQ-based PCB egg concentrations as compared to
appropriate TRVs. These results suggest adverse population-level effects may occur, given the
consistent exceedance of a reproductive-based endpoint.

5.5.2 Do Modeled Water Concentrations Exceed Criteria for the Protection of Wildlife?
5.5.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2 x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aquatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.5.3 What Do the Available Field-Based Observations Suggest About the Health of Local
Piscivorous Bird Populations?

5.5.3.1 Measurement Endpoint: Observational Studies

Both the New Y ork State Endangered Species Unit and The Atlas of Breeding Birdsin New
Y ork (Andrle and Carroll, 1988) provide general information regarding the bird species using the
Hudson River. The belted kingfisher (Ceryle alcyon) appearsto breed along the Hudson River north
of Westchester County in areas such as Oscawana and George' s Idand Parks. Belted kingfishers may
also be found in the area year-round, as evidenced by sightings of it in the Christmas bird count
(Cornéll University, 1999).
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The great blue heron (Ardea herodias) is found along the Lower Hudson River throughout
the year. It has been observed in most count circles during the Christmas bird count (Cornell
University, 1999). There is a breeding colony of herons in the freshwater portion of the Lower
Hudson River (Rensselaer County).

Bald eagles are owly returning to the Lower Hudson River Valley. Up to 40 eagles have
wintered in the 30 miles between Danskammer Point (Orange County) and Croton Point
(Westchester County) in the last few years (USGS, 1999). Releases of young eagles in the 1980's
have resulted in two nesting pairs a ong the Hudson River. However, these two breeding pairs have
been unsuccessful in producing offspring (USGS, 1999). Bald eagles have been sighted
intermittently during Christmas counts conducted in the last 10 years (Cornell University, 1999).

5.6 Evaluation of Assessment Endpoint: Protection (i.e., Survival and
Reproduction) of Local Insectivorous Mammal Populations (as represented
by the Little Brown Bat)

5.6.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Insectivorous Mammalian
Receptors Exceed Benchmarks for Adverse Effects on Reproduction?

5.6.1.1 Measurement Endpoint: Modeled Dietary Doses of Tri+ to Insectivorous Mammalian
Receptors (Little Brown Bat)

Modeled total PCB (Tri+) dietary dose comparisons to laboratory-based TRV's (Table 4-3)
are presented for the female little brown bat in Table 5-45 for the period 1993 — 2018. Dietary doses
are estimated by using forecast water concentrations from the Farley er al. (1999) model and
predicted invertebrate (aquatic insect) concentrations derived from the FISHRAND model. These
results show that al comparisons exceed onefor at all four locations throughout the modeling period
on both aNOAEL and LOAEL basis for both average and 95%UCL doses.

These results suggest the potential for adverse reproductive effects to insectivorous
mammalian species at al locations in the Lower Hudson River based on using predicted future
concentrations in the exposure models.

5.6.1.2 Measurement Endpoint: Modeled Dietary Doses on a TEQ Basis to Insectivorous
Mammalian Receptors (Little Brown Bat)

Modeled PCB dietary dose on a TEQ basis comparisons to laboratory-based TRVsfor TEQs
(Table 4-3) are presented for the little brown bat in Table 5-46. These results show that all
comparisons exceed one (by one or two orders of magnitude) at all locations during the entire
modeling period on both a NOAEL and LOAEL basis.
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These results suggest the potential for adverse reproductive effects to insectivorous
mammalian species at all locationsin the river based on using the results from the baseline modeling
in the exposure models. Given the consistency of the results, the magnitude of the exceedances, and
the duration of the exceedances, these results suggest the potential for population-level adverse
reproductive effects.

5.6.2 Do Modeled Water Concentrations Exceed Criteria for Protection of Wildlife?

5.6.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria for
the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2 x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.6.3 What Do the Available Field-Based Observations Suggest About the Health of Local
Insectivorous Mammalian Populations?

5.6.3.1 Measurement Endpoint: Observational Studies

A limited amount of datais available on little brown bat populations in the Lower Hudson
River, and only asmall subset of that data is within atime frame relevant to this study. Therefore,
field-based observations do not provide sufficient information to evaluate this measurement
endpoint.
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5.7 Evaluation of Assessment Endpoint: Protection (i.e., Survival and
Reproduction) of Local Omnivorous Mammal Populations (as represented
by the Raccoon)

5.7.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Omnivorous Mammalian
Receptors Exceed Benchmarks for Adverse Effects on Reproduction?

5.7.1.1 Measurement Endpoint: Modeled Dietary Doses of Tri+ to Omnivorous Mammalian
Receptors (Raccoon)

Modeled total PCB (Tri+) dietary dose comparisons to laboratory based TRV's (Table 4-3)
are presented for the female raccoon in Table 5-47 for the period 1993 — 2018. Dietary doses are
estimated by using forecast water concentrations from the Farley et al. (1999) model and predicted
forage fish and benthic invertebrate concentrations from the FISHRAND model.

Predicted TQsfor RMs 152, 113, and 90 exceed one on aNOAEL basisfor both the average
and 95% UCL. At RM 50 TQs exceed one on using the 95% UCL concentration until 2011 and
using the average concentration until 2007. TQs were below one at all locations on a LOAEL basis.

5.7.1.2 Measurement Endpoint: Modeled Dietary Doses on a TEQ Basis to Omnivorous
Mammalian Receptors (Raccoon)

Modeled PCB dietary dose on a TEQ basis comparisons to laboratory-based TRVsfor TEQs
(Table 4-3) are presented for the female raccoon in Table 5-48 for the period 1993 — 2018. All
comparisons exceed one at all four locations for the duration of the modeling period on both a
NOAEL and LOAEL basisfor both average and 95% UCL concentrations.

These results suggest the potentia for adverse reproductive effects to omnivorous
mammalian species in the Lower Hudson River. Given the consistency of the results, the magnitude
of the exceedances, and the duration of the exceedances, these results suggest the potential for
popul ation-level adverse reproductive effects in the Lower Hudson River.

5.7.2 Do Modeled Water Concentrations Exceed Criteria for Protection of Wildlife?

5.7.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria for
the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
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of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.7.3 What Do the Available Field-Based Observations Suggest About the Health of Local
Omnivorous Mammalian Populations?

5.7.3.1 Measurement Endpoint: Observational Studies

A limited amount of quantitative data is available on raccoon populations in the Lower
Hudson River. However, casua observations imply that raccoons are abundant along the Lower
Hudson River Valey. However, alarge proportion of the raccoon population in the Lower Hudson
River Valey islikely to be obtaining food from sources other than the Hudson River, as the raccoon
isan opportunistic feeder. Therefore, only asmall subset of the Lower Hudson River Valley raccoon
population is likely to be experience the daily doses calculated in the ERA Addendum.

5.8 Evaluation of Assessment Endpoint: Protection (i.e., Survival and
Reproduction) of Local Piscivorous Mammal Populations (as represented
by the Mink and River Otter)

5.8.1 Do Modeled Total and TEQ-Based PCB Dietary Doses to Piscivorous Mammalian
Receptors Exceed Benchmarks for Adverse Effects on Reproduction?

5.8.1.1 Measurement Endpoint: Modeled Dietary Doses of Tri+ to Piscivorous Mammalian
Receptors (Mink, River Otter)

Tables 5-49 and 5-50 present the results of the comparison between modeled dietary doses
to female mink and river otter under future conditions (1993-2018). Field-based TRV s derived in
the baseline ERA (Table 4-3) are used for both species. Modeled dietary doses are estimated by
using Farley et al. (1999) model results for water and sediment, and FISHRAND results for forage
fish and piscivorous fish concentrations.

On adietary dose basisfor tota (Tri+) PCBs, predicted TQsfor the female mink exceed one
on aNOAEL basisat al four locations for both the average and 95% UCL (Table 5-49). TQs were
below one at all locations on a LOAEL basis.

Table 5-50 showstheresultsfor the femaleriver otter. On adietary dose basisfor total (Tri+)
PCBs, predicted TQs exceed one on both a NOAEL and LOAEL basis at RMs 152 and 113 for
average and 95% UCL doses. At RMs 90 and 50, aratio of oneis exceeded for on aNOAEL basis
(average and 95%UCL). On aLOAEL basis, one is exceeded until 2004 at RM 90 and until 2002
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at RM 50. Theriver otter consumes alarger size range of fish than the mink and is likely to obtain
fish from deeper in the river. Thus, the exposure of the river otter is greater than that of the mink.

Theseresults suggest the potential for adverse reproductive effectsto piscivorous mammalian
species in the Hudson River based on using model results in the exposure models for dietary dose.
Reproductive effects TQs for the mink and otter using average and upper confidence limits exceed
one for the duration of the modeling period, often by more than two orders of magnitude. Given the
consistency of the results, the magnitude of the exceedances, and the duration of the exceedances,
these results suggest that PCBs from the Lower Hudson River in the diet and water are likely to
present a significant risk of reproductive effects to the mink and river otter.

5.8.1.2 Measurement Endpoint: Modeled Dietary Doses on a TEQ Basis to Piscivorous
Mammalian Receptors (Mink, River Otter)

Tables 5-51 and 5-52 present the results of the comparison between modeled dietary doses
to mink and river otter under future conditions for the period 1993 - 2018 on a TEQ basis. Modeled
mink dietary doses on a TEQ basis exceed the field-based NOAEL and LOAEL for TEQs (Table 4-
3) at all four locations for the duration of the modeling period for both the average and 95% UCL
(Table 5-51).

Table 5-52 shows the results for the female river otter. Modeled otter dietary doseson aTEQ
basis exceed the field-based NOAEL and LOAEL for TEQsone at al four locations for the duration
of the modeling period for both the average and 95% UCL by up to three orders of magnitude. The
river otter, which consumes larger fish than the mink, demonstrates higher TQs than the mink, as
seen by comparing Tables 5-51 and 5-52.

Theseresults suggest the potential for adverse reproductive effectsto piscivorous mammalian
species in the Hudson River based on using Farley et al. (1999) and FISHRAND model resultsin
the exposure models for dietary dose. Given the consistency of the results, the magnitude of the
exceedances, and the duration of the exceedances, these results suggest the potential for popul ation-
level adverse reproductive effects for mink and river otter consuming fish from the Hudson River.

Reproductive effects TQs for the mink and river otter using average and upper confidence
limitsall exceed one on both atotal PCB and TEQ basis, with generally higher TEQ based TQs. This
indicates that PCBs from the Lower Hudson River in the diet and water are likely to present a
significant risk of reproductive effects to the mink and river otter on the basis of modeled PCB
dietary doses as compared to appropriate toxicity reference values.
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5.8.2 Do Modeled Water Concentrations Exceed Criteria for the Protection of Piscivorous
Mammals?

5.8.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria for
the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.8.3 What Do the Available Field-Based Observations Suggest About the Health of Local
Mammalian Populations?

5.8.3.1 Measurement Endpoint: Observational Studies

NY SDEC is currently performing a comprehensive study of three distinct aspects of injury
to Hudson River semi-aguatic mammals (Mayack, 1999a). This study consists of:

*  Measuring the levels and nature of contamination in mink, muskrat, and otter from
within the Hudson River watershed.

*  Measuring the population size and distribution of selected mammals throughout the
Hudson River ecosystem.

e Comparing mammalian reproductive success in the Upper Hudson River with that in
the Lower Hudson River.

A primary objective of the NY SDEC study is to evaluate the extent of PCB contamination
in mink, river otter, and muskrat populations downstream of a major point source at Fort Edward,
NY. Analysis of asmall number of mink and otter collected from the Hudson River region (Foley
et al., 1988) suggests that concentrations of PCBsin mink may cause reproductive impairment and
a consequent decease in wild populations. Contaminant levels in populations upstream of Fort
Edward will be compared to levels in populations downstream. The study aims to establish a
downstream limit of potential contaminant impact on mammal populations in the Hudson River
ecosystem. A second objective is to determine if the abundance of mink can be related to the
distribution of PCB contamination within the Hudson River drainage.

Preliminary resultsfrom this study indicate that PCBs may have an adverse effect on the litter
size and possibly kit survival of river otter in the Hudson River (Mayack, 1999b). Mink appear to
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be accumulating PCBs to a lesser extent than river otter, possibly because their diet has a greater
proportion of uncontaminated prey. However, given the variability in diet and opportunistic nature
of mink foraging a portion of the population may be exposed to high dietary levels of PCBs if
aguatic prey are available. Levels of PCBs in river otter may represent a diet more highly
contaminated with PCBs than that of mink, because fish comprise the mgjority of theriver otter diet.

Mink, river otter, and muskrats are found in several localized areas along the Lower Hudson
River. The herbivorous/omnivorous muskrat has had low pup abundances up and down the Hudson
River (Kiviat, 1999). The reason is unknown.

5.9 Evaluation of Assessment Endpoint: Protection of Threatened and
Endangered Species

Two threatened and/or endangered species, the shortnose sturgeon and bald eagle, were
selected as receptorsin this assessment. The populations of other endangered, protected, and species
of concern found along the Hudson River (Chapter 2.6.5) may also be affected by PCBs. The bald
eagle is considered to be arepresentative surrogate for wildlife species, and the shortnose sturgeon
arepresentative surrogate for fish.

5.9.1 Do Modeled Total and TEQ-Based PCB Body Burdens in Local Threatened or
Endangered Fish Species Exceed Benchmarks for Adverse Effects on Fish
Reproduction?

5.9.1.1 Measurement Endpoint: Inferences Regarding Shortnose Sturgeon Population

There are no experimental data available to assess uptake of PCBs by shortnose sturgeon. To
evaluate the potentia impact of PCBs on shortnose sturgeon, observed and model ed largemouth bass
total and TEQ based PCB concentrations were compared to toxicity reference values.

The derived toxicity reference values (Table 4-1) are considered protective of this species.
Thisanalysis assumes that shortnose sturgeon are likely to experience patterns of uptake somewhere
between alargemouth bass and a brown bullhead. Shortnose sturgeon are primarily omnivorous, but
can livein excess of 30 years and thus might be expected to accumulate more PCBs than their diet
alone would suggest.

For PCBs expressed as total PCBs, the comparison is no different from the results already
presented for the brown bullhead for Tri+ PCBs (Tables 5-10 and 5-11) and largemouth bass on a
TEQ basis (Tables 5-22 and 5-23), because the toxicity reference values are the same.

The analyses performed for both total (Tri+) and TEQ-based PCBsindicate the potential for
adverse effects as compared to the NOAEL and LOAEL TRV values. Therefore, the potential for

60 TAMSMCA



adverse reproductive effects in shortnose sturgeon exists, particularly in the upper reaches of the
Lower Hudson River (i.e., RMs 152 and 113).

5.9.2 Do Modeled Total and TEQ-Based PCB Body Burdens/Egg Concentrations in Local
Threatened or Endangered Species Exceed Benchmarks for Adverse Effects on Avian
Reproduction?

5.9.2.1 Measurement Endpoint: Inferences Regarding Bald Eagle and Other Threatened or
Endangered Species Populations

The modeled results for the bald eagle were presented in Section 5.5. Almost all comparisons
across all locations and on atotal PCB and TEQ-basis exceeded one, in some instances by more than
three orders of magnitude. Both the dietary dose and egg-based results were consistent in this regard.
Other threatened or endangered raptors, such as the peregrine falcon, osprey, northern harrier, and
red-shouldered hawk may experience similar exposures.

5.9.3 Do Modeled Water Concentrations Exceed Criteria for the Protection of Wildlife?

5.9.3.1 Measurement Endpoint: Comparisons of Modeled Water Concentrations to Criteria
for the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).

5.9.4 Do Modeled Sediment Concentrations Exceed Guidelines for the Protection of Aquatic
Health?

5.9.4.1 Measurement Endpoint: Comparisons of Modeled Sediment Concentrations to
Guidelines

Table 5-1 presents the ratios of forecast sediment concentrations to various sediment
guidelines. Comparisons are made on total PCB (Tri+) sediment concentrations (i.e., NOAA, 1999g;
Persaud et al., 1993; and Washington State, 1997) and TOC-normalized sediment concentrations
(i.e., NYSDEC, 1999aand Persaud et al. 1993) to NOAA sediment effect concentrations (NOAA,
1999a), NY SDEC criteria (NY SDEC, 1999a), Ontario sediment quality guidelines (Persaud et al.,
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1993), and Washington State sediment quality values (Washington State, 1997), as described in
subchapter 5.1.1.1.

Forecast tota PCB sediment concentrations exceeded the NOAA threshold effect
concentration, NOAA mid-range effect concentration, NY SDEC criteriafor the protection of aquatic
life from chronic toxicity and wildlife from toxic effects of bioaccumulation, Ontario no effect and
lowest effect levels, and Washington State Microtox® and Hyalella azteca probable effect levels.

Many of the ratios of modeled sediment concentrations to appropriate guidelines exceed 10
or occasionally even 100. Forecast total PCB concentrations are Tri+ values, and do not include
mono or dichlorinated congeners that usually contribute a portion of the total PCB load. Thus, even
inthe unlikely event that forecast sediment concentrations were to decrease by an order of magnitude
or more, comparisons to sediment guidelines would show exceedances.

5.9.5 What Do the Available Field-Based Observations Suggest About the Health of Local
Threatened or Endangered Fish and Wildlife Species Populations?

5.9.5.1 Measurement Endpoint: Observational Studies

While available dataindicate that the popul ation growth of shortnose sturgeon in the Hudson
IS positive, it is not possible to quantify from these data the extent to which PCB exposures might
impair or reduce these population growth rates. The kinds of effects expected in the field include
reduced fecundity, decreased hatching success, and similar kinds of reproductive impairment
indicators, which are often difficult to discern. These effectsmay be masked by populationsincreases
due to protection from fishing pressures.

The bald eagle was discussed in subsection 5.5.3.1. Bald eagles are slowly returning to the
Lower Hudson River Valley, however their long-term breeding success is unknown. Releases of
young eagles in the 1980's have resulted in two nesting pairs along the Hudson River. However,
these two breeding pairs have been unsuccessful in producing offspring (USGS, 1999). Part of the
difficulty of ng populations is that there are no reference data to measure abundance against,
as bald eagles have not breed along the Hudson River for decades.

5.10 Evaluation of Assessment Endpoint: Protection of Significant Habitats

The significant habitats found along the Hudson River (Tables 2-3) are unique, unusual, or
necessary for the propagation of key species. Various measurement endpoints devel oped throughout
thisrisk assessment are used to determine the potential for adverse effects on significant habitats and
the animals and plants associated with them, rather than performing a quantitative evaluation of risks
to ecological communities.
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5.10.1 Do Modeled Total and TEQ-Based PCB Body Burdens/Egg Concentrations in
Receptors Found in Significant Habitats Exceed Benchmarks for Adverse Effects on
Reproduction?

5.10.1.1  Measurement Endpoint: Inferences Regarding Receptor Populations

Based on the comparisons of observed and modeled body burdensto toxicity reference values
presented in this chapter, current PCB concentrations found in the Lower Hudson River (i.e., RMs
152, 113, 90, and 50) exceed toxicity reference values for some fish, avian, and mammalian
receptors. These comparisons indicate that animals feeding on Lower Hudson River-based prey may
be affected by the concentrations of PCBs found in the river on both atotal PCB and TEQ basis. In
addition, based on the ratios obtained in this evaluation, other taxononic groups not directly
addressed in thisevaluation (e.g., amphibians and reptiles) may a so be affected by exposure to PCBs
in the Lower Hudson River.

Many year-round and migrant species use the significant habitats along the Lower Hudson
River for breeding or rearing their young. Therefore, exposure to PCBs may occur at a sensitive time
inthelife cycle (i.e., reproductive and development) and have a greater effect on populations than
at other times of the year.

5.10.2 Do Modeled Water Column Concentrations Exceed Criteria for the Protection of
Aquatic Wildlife?

5.10.2.1 Measurement Endpoint: Comparison of Modeled Water Concentrations to Criteria
for the Protection of Wildlife

Table 5-2 presents the results of the comparison between modeled whole water PCB
concentrations and appropriate criteria. All forecast water concentrations (i.e., average and 95%
UCL) exceed the NYSDEC wildlife bioaccumulation criterion of 0.001 g¢/L and the USEPA
wildlife criterion of 1.2x 10* g/L at all four locations throughout the modeling period. The whole
water concentrations also exceed the USEPA/NY SDEC benthic aguatic life chronictoxicity criterion
of 0.014 g/L for aportion of the modeling period for both average and 95% UCL at all modeling
locations. These comparisons are likely to underestimate the true risk, as concentrations are
expressed as the sum of the Tri+ and higher congeners, while the criteria are based on total PCBs
(the sum of all congeners).
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5.10.3 Do Modeled Sediment Concentrations Exceed Guidelines for the Protection of Aquatic
Health?

5.10.3.1 Measurement Endpoint: Comparison of Modeled Sediment Concentrations to
Guidelines for the Protection of Aquatic Health

Table 5-1 presents the ratios of forecast sediment concentrations to various sediment
guidelines. Comparisons are made on total PCB (Tri+) sediment concentrations (i.e., NOAA, 1999;
Persaud et al., 1993; and Washington State, 1997) and TOC-normalized sediment concentrations
(i.e., NYSDEC, 1999a and Persaud et al. 1993) to NOAA sediment effect concentrations (NOAA,
1999a), NY SDEC criteria (NY SDEC, 1999a), Ontario sediment quality guidelines (Persaud et al.,
1993), and Washington State sediment quality values (Washington State, 1997), as described in
subchapter 5.1.1.1.

Forecast tota PCB sediment concentrations exceeded the NOAA threshold effect
concentration, NOAA mid-range effect concentration, NY SDEC criteriafor the protection of aquatic
life from chronic toxicity and wildlife from toxic effects of bioaccumulation, Ontario no effect and
lowest effect levels, and Washington State Microtox® and Hyalella azteca probable effect levels.

Many of the ratios of modeled sediment concentrations to appropriate guidelines exceed 10
or occasionally even 100. Predicted total PCB concentrations are Tri+ values, and do not include
mono or dichlorinated congeners that usually contribute a portion of the total PCB load. Thus, even
inthe unlikely event that forecast sediment concentrations were to decrease by an order of magnitude
or more, comparisons to sediment guidelines would show exceedances.

5.10.4 What Do the Available Field-Based Observations Suggest About the Health of
Significant Habitat Populations?

5.10.4.1 Measurement Endpoint: Observational Studies

The Waterfront Revitalization and Coastal Resources Act (WRCR) of 1981 declaresit to be
the public policy of New York State to conserve, protect, and, where appropriate, promote
commercial and recreational use of fish and wildlife resources and to conserve fish and wildlife
habitats identified by NY SDEC as critical to the maintenance or re-establishment of species of fish
and wildlife (Executive Law of New York, Article 42, Sections 910-920). The implementation of
this policy required that significant coastal habitats be identified and designated for protection. It was
not feasible to designate very large ecosystem, such as the Hudson River, even though they support
significant fish and wildlife populations. This would diminish the ability of the area’s fish and
wildlife values to compete with other land uses. Therefore, only smaller, discrete communities that
contribute to the overall significance of the large ecosystem were evaluated (NY SDEC, 1984).

Because the effort to designate significant habitats was undertaken in the early 1980s, it can
be assumed that these areas support important biological resources although they have been exposed
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to PCBs since the 1940s. Information on species observed using significant habitats in the Lower
Hudson River is of limited use because there are no data available for the comparison of biological
resources prior to exposure to PCBs. In addition, many areas experience other effects (e.g.,
development and habitat loss) at the same time as PCB exposure, so it would be difficult to segregate
out the cause for changes in communities, even if data were available. However, based on the
receptor analyses provided in the previous sections, some sensitive species may experience
reproductive effects when attempting to breed in Lower Hudson River significant habitats.
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6.0 UNCERTAINTY ANALYSIS

A qualitative or quantitative assessment of risk isinherently uncertain. At each step of the
risk assessment process there are sources of uncertainty. The sources of uncertainty in this ERA
Addendum include:

e Sampling error and representativeness,
* Anaysisand quantitation uncertainties;
e Conceptual model uncertainties,

» Toxicologica study uncertainties; and,
*  Exposure and modeling uncertainties.

The first two sources of uncertainty are discussed in greater detail in the baseline ERA
(USEPA, 1999c¢). Theremaining three sources of uncertainty are discussed in the following sections.

6.1 Conceptual Model Uncertainties

The conceptua model links PCB sources, likely exposure pathways, and potential ecological
receptors. It is intended to provide broad linkages of various receptor groups found along the
Hudson River to PCB contamination in Hudson River sediments and surface waters. However,
because it isageneralized modd, it is not intended to mimic actual individuals or species currently
living in or around the Hudson River. The actual linkages between the biotic levels often depend
on seasona availability of various prey and food items. Specific uncertaintiesin the exposure and
food web modeling are discussed in section 6.3.

The conceptual model used in the ERA Addendum is limited to animals exposed to Lower
Hudson River sediment and water, either directly or via the food chain. Many animals may be
exposed to PCBs from the Hudson River via floodplain soil pathways. These pathways are outside
of the scope of the ERA and ERA Addendum. Inclusion of these pathways would increase the risks
to the mink and raccoon, whose risks were calculated assuming 49.5% and 60% non-river related
diet sources, respectively (see Tables 3-21 and 3-22). In addition, risks for terrestrial species (e.g.,
shrews and moles) exposed to PCBs originating in the Hudson River are outside the scope of the
Reassessment RI/FS and therefore were not quantified, but may be above acceptable levels.

6.2 Toxicological Uncertainties

PCB toxicologica studies cover awide range of test species, doses, exposures, instruments,
and analytical methods. Toxicity can be measured in units of total PCBs, Aroclor mixtures, PCB-
congeners, or normalized toxic equivaency factors. The results of typical toxicological studies can
be reported based on doses by diet, doses per body weight, and as body burdens, as a total PCB
concentration, or lipid normalized concentration. The TRV s that were selected in this assessment
were based on best-available information and professional judgment. There are other TRV swhich
could have been selected which would result in higher or lower toxicity quotients.
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Aquatic studies are further complicated by various exposure methods. The test species can
be exposed to PCBs via water, sediment, or direct dosing either by food or injection. Given the
insolubility of PCBs, they often partition/adhere to non-aqueous phase materials. Not all studies
consider the effect of sediment or some other matrices (e.g., glass, cotton) on the actual exposure
concentration and availability to test organisms.

Most TRV sare based upon laboratory exposures. Laboratory experiments offer the advantage
of being able to control exposure conditions, while field experiments may be are closer to actual
exposure conditions. Some of the possible reasons for differences between laboratory and field
studiesinclude:

* Laboratory stress on the organisms;
» The lab does not create the actual environmental conditions experienced in the field;

» Contaminant concentration in the water at the study area may be below the instrument
detection limit and therefore will not be reproduced accurately in alaboratory;

* Increases in concentrations along the food chain are not always reflected in the laboratory;
and

» Confounding effects of other environmental contaminants associated with PCBs in the
environmental media.

Furthermore, differences in species sensitivity between laboratory test populations and
endemic populations are often unknown.

There are several uncertainties associated with the toxicological studies that were used to
develop the TRV sfor this ERA Addendum. Uncertainty Factors (UFs) may be applied to toxicity
values to address interspecies uncertainty, intraspecies uncertainty, less-than-lifetime at steady state,
acute toxicity to chronic NOAELs, LOAELs to NOAELSs, and modifying factors (Calabrese and
Baldwin, 1993).

When toxicological dataare not available for specific receptor species, a species-to-species
extrapolation must be made. Generadly, the closest taxonomic linked TRV (e.g., Species >genus
>family >order >class) is preferred. Extrapolations can be made with a fair degree of certainty
between aquatic species within genera and genera within families (USEPA, 1996). In contrast,
uncertainties associated with extrapolating between orders, classes, and phylatend to be very high
and are not preferred over more taxonomically similar comparisons (Suter, 1993). Species level
adjustments may be made to address specific developmental or reproductive endpoints or for
application to an endangered species. Under such circumstances, an uncertainty factor (UF) can be
used to account for species to species variation or for accounting for specific sensitive life stages.

A less-than-lifetime UF may be used if the test species is exposed to a contaminant for a
fraction of its lifespan. The purpose of this factor is to ensure that growth, maintenance, and
reproductive functions are accounted for within a protective range of uncertainty. Additional UF
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factors may be added for extrapolating acute toxicity to chronic studies and adapting a LOAEL to
aNOAEL. An additional modifying factor may be added if there are aspects of the TRV study that
are not covered by the other UFs.

Fish TRVs were expressed as a body burden. The pumpkinseed, largemouth bass, white
perch, and striped bass field-based NOAEL TRVs did not require any uncertainty factors. The
laboratory-based TRV's developed for yellow perch and brown bullhead required an interspecies
uncertainty factor of 10. The laboratory-based TRV developed for the spottail shiner required no
uncertainty factor.

For the avian receptors, the tree swallow and kingfisher dietary dose based TRV s required
no uncertainty factors. The dietary dose TRV for the mallard duck, great blue heron, and the bald
eagleall required afactor of 10 uncertainty to account for subchronic to chronic extrapolation. TRVs
developed for the concentration in avian eggs required no uncertainty factors for any avian receptor.

Mammalian receptors al required afactor of 10 uncertainty on atotal PCB basis except for
the otter, which required no uncertainty factors. For the raccoon and bat, this value was for
interspecies comparisons. For mink, this value was for extrapolation from a subchronic study to a
chronic value.

Thereis also uncertainty in the manner in which TEQ concentrations are characterized in the
origina studies upon which the TEQ-based TRV was based. Some toxicity studies used dlightly
different TEFs when evaluating TEQ concentrations. Where available, a comparison of the
difference in the result between using the TEF reported in the paper as compared to the TEF used
in thisanalysis was conducted. This difference was no more than 30% and typically on the order of
13% - 20%.

For fish, the selected TRV's were based on egg concentrations in lake trout. Because lake
trout are among the most sensitive species tested, and the concentration was in the egg rather than
an estimated dose, the interspecies and subchronic-to-chronic uncertainty factors were not required.
For the avian receptors, the TEQ-based TRV for the tree swallow was based on Hudson River data
(USFWS), thus, no uncertainty factors were required. The egg-based TRVsfor TEQ congeners for
the avian receptors was based on a study in gallinaceous birds, among the most sensitive of
receptors. For this reason, as with fish, no uncertainty factors were required. Dietary dose TRVsfor
the avian receptors incorporated a factor of 10 subchronic-to-chronic uncertainty factor. For the
mammals, an uncertainty factor of 10 was applied in deriving the TEQ-based TRV to account for
potentia interspecies differences. In conclusion, at most afactor of 10 was applied to the TEQ-based
TRV for mammals and for dietary-dose based TRV sfor avian receptors. Fish and avian eggs did not
require any uncertainty factors.
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6.3 Exposure and Modeling Uncertainties

6.3.1 Natural Variation and Parameter Error

Parameter error includes both uncertainty in estimating specific parameters related to
exposure or the specific exposure point concentrations being applied in the exposure models (e.g.,
sediment and water concentrations) as well as variability (e.g., ingestion rate and body weight).
Some parameters can be both uncertain and variable. 1t isimportant to distinguish uncertainty from
variability. Variability represents known variations in parameters based on observed heterogeneity
in the characteristics of a particular endpoint species. Variability can be better understood by
collecting additional data, although never eliminated. Uncertainty can be reduced directly through
the confirmation of applied assumptions or inferences through direct measurement. Therefore, itis
theoretically possible to eliminate uncertainty but not variability.

A detailed description of sources of uncertainty and variability in the exposure model
parameters is presented in the baseline ERA (USEPA, 1999¢).

6.3.2 Model Error

Model error is the uncertainty associated with how well a model approximates the true
rel ationships between environmental components (i.e., exposure sources and receptors). Model error
includes: inappropriate selection or aggregation of variables, incorrect functional forms, and
incorrect boundaries (Suter, 1993). This is the most difficult form of uncertainty to evaluate
guantitatively. In the ERA Addendum, model error is not expected to be a significant source of
uncertainty, for the reasons presented below. Relationships between trophic levels and food web
components in the Hudson River are well understood.

6.3.2.1 Uncertainty in the Farley Model

Uncertainty in the application of the Farley et al.(1999) model for the purposes of the ERA
Addendum and the Mid-Hudson HHRA arises from several sources. These sources of uncertainty
can be classified as one of two types. uncertainties which originate from the parameterization of the
model, and uncertainties concerning the assumptions of future conditions in the Hudson.

The uncertainties in model parameterization stem from the uncertainties in the individual
parameter estimates. Because the model is mechanistic, the various parameters are independently
obtained from the literature whenever possible. In this manner, the number of parameters which must
be determined in the calibration is minimized and model uncertainty is minimized. Nonetheless, the
data available for calibration are not sufficient to constrain the model completely and it is possible
that more than one model solution would satisfy all the available constraints. In particular, data on
sediment and water column PCB concentrations are very limited temporally. The more extensivefish
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data set provides an integrating constraint on model parameterization because it requires accuracy
of both the fate and transport and the bioaccumulation models. However, its constraints on the fate
and transport model are indirect and therefore limited. While the model uncertainty originating from
parameterization is not known quantitatively, it is likely to be less than that associated with
estimating future conditions. Indeed, the fact that the model is able to reproduce the general trends
of the existing sediment, water and fish data suggests that the model uncertainty from
parameterization is similar to the scale of the differences between the model calibration and the data
themselves.

The second and probably greater source of uncertainty in the model is inherent in the
assumption of future conditions. In order to estimate future PCB conditions, it is also necessary to
estimate future hydrology, sediment loads, externa PCB sources and other concerns. To some
degree, hydrology and sediment |oads can be estimated from historical records but the length of the
forecast required adds great uncertainty. In particular, changes in land use, population density and
other societal demands on the watershed are likely to change nature of water and sediment loads to
the Lower Hudson relative to those assumed for the forecast. Similarly, assumptions of future PCB
loads are also difficult to estimate and constrain. As demonstrated by the comparison of the
HUDTOX and original Farley et al. (1999) model loads at the Federal Dam, the loads from the
Upper Hudson have a significant effect on Lower Hudson fish body burdens. Thus, estimation of
external PCB loads such as that at the Federal Dam represent a potentially large source of
uncertainty. The use of HUDTOX model loads at Federal Dam is a direct attempt to minimize the
uncertainty of the Federal Dam load. By using the HUDTOX forecast, |oads from the sediments of
the Upper Hudson, currently the most important external source to the Lower Hudson River, are
relatively well constrained. However, the loads originating from the General Electric facilities at
Hudson Falls and Fort Edward, NY remain an important source of long-term uncertainty to both
Upper and Lower Hudson models of PCB contamination.

It isimportant to note that uncertainties associated with the estimation of future conditions
affectsany and all forecast models and is not unique to the models used by the USEPA. The reader
is referred to the original work by Farley er al. (1999) for additional discussion of uncertainty
associated with the Farley et al. (1999) fate and transport and bioaccumulation models.

6.3.2.2 Uncertainty in FISHRAND Model Predictions

A more detailed uncertainty and sensitivity analysis in the FISHRAND model is provided
in the Baseline Modeling Report (USEPA, 1999b). Those results are summarized here.

Two approaches were used to evaluate the impact of small changes in user-specified input
parameters (e.g., lipid content in the organisms, weight of the organisms, water temperature, total
organic carbon, sediment and water concentrations, and K ) and model constants on predicted fish
body burdens.

In the first approach, a sensitivity analysis was conducted to evaluate the effect of varying
the input parameters using a Monte Carlo methodology. In this method, combinations of values for
the input parameters are generated randomly. Each parameter appears with the frequency suggested
by its probability distribution. For each combination of input parameters, the output of the model
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isrecorded. Each individually recorded input parameter is then plotted against the predicted body
burden for that smulation. Thisis repeated many times to generate plots representing all possible
combinations of input parameters leading to predicted body burdens.

The partia rank and Spearman rank regression techniques (Morgan and Henrion, 1990) are
used as aformal method to find the most important parameters for the model performance. If the
Spearman or partial rank regression coefficient (PRRC or SRRC) isclose to 1 or -1 for a specific
input model parameter, this parameter significantly influences model output. The percent lipidin
fishis strongly negatively correlated with PCB body burden expressed on alipid-normalized basis.
Thisisbecauseincreasesin lipid increase the PCB storage capacity of the fish, reducing the apparent
concentration. As expected, the percent lipid in fish is positively associated for the wet weight
results, but less so. This confirms that particularly on alipid-normalized basis, the percent lipid
distribution is very important. K, and benthic percent lipid are also important for some species on
awet weight basis. Feeding preferences are only weakly correlated with body burdensin terms of
sengitivity to this parameter.

To evaluate changes in the model constants themselves, sensitivity to model constants was
evaluated by approximating an analytical solution and then taking partial derivatives of all the model
constants with respect to fish concentration. These partial derivatives were plotted to evaluate
changes in magnitude and sign over time. The assimilation efficiency and growth rate were
determined to be the most important parameters in terms of effect on predicted fish concentration.

The modeling results for this assessment show that the FISHRAND model tends to
underpredict at specific locations and for specific years. On amedian basis, FISHRAND does not
overpredict. The FISHRAND calibration focused on optimizing wet weight concentrations, as
described in the Baseline Modeling Report (USEPA, 1999b). Thiswasdonefor threereasons. Firgt,
the model predicts a wet weight concentration in fish, and provides lipid normalized results by
dividing the predicted wet weight concentration by a percent lipid. Second, the lipid content of any
given fishisdifficult to predict from first principles aone. Finally, potential target levelsin fish are
typically described as wet weight concentrations.

Optimizing the model for wet weight concentrations provides areasonable basis upon which
to make forecasts. In addition to forecasting fish responses to changes in sediment and water
concentrations, it is also necessary to predict lipid content. By simply relying on the observed lipid
for each year for which there are data, it is possible to obtain close to perfect agreement between
hindcast and observed body burdens. This approach makes forecasts tenuous, however. Instead, the
FISHRAND model forecasts wet weight concentrations by relying on a distribution of lipid values
in each fish speciesthat is representative of the observed variability in lipid content. This provides
amore robust basis upon which to make predictions.

Focusing specifically on the wet weight results, largemouth bass hindcasts at RM 152 are
within between 60% and 17% less than the observed medians, and fall within the lower bound of the
error bars. This percentage represents 2 or 3 ppm on an absolute basis. At RM 113, hindcast
largemouth bass concentrations of PCBs are between 3% and 50% | ess than the observed medians.
For the period 1993 to 1996, the error between hindcast and observed is no more than 13%,
representing less than 0.5 ppm PCBs on an absolute basis.
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Brown bullhead concentrations of PCBs are typically within 6% and 30% less than the
observed medians at RM 152, except for 1991. This difference represents less than one ppm on an
absolute basis. White perch FISHRAND hindcasts at RM 152 are within 20% to 65% less than
observed values for 1992 — 1994, but exceed the observed median by 20% for 1996. Hindcast
concentrations of PCBsfor 1993 and 1996 fall within the error bars of the observed median. These
values range from less than one ppm to slightly more than a one ppm on an absolute basis. At RM
113, the hindcast white perch concentration in 1994 exceeds the observed median by 100%.
However, for the remaining years, hindcast concentrations of PCBs fall below observed values by
40%, 6%, and 60% for 1993, 1995, and 1996, respectively. For 1996, thisdifferenceis 3 ppm PCBs
on an absolute basis. Hindcasts for yellow perch exceed in 1991, but fall below for 1992 and 1993
(50% and 21%, respectively), athough for 1993 the hindcast concentration iswithin the error bounds
of the observed concentration. At RM 113, hindcast yellow perch concentrations of PCBs are 21%
underpredicted for 1993 (but within the error bounds), and 36% overpredicted for 1994,

6.3.3 Sensitivity Analysis for Risk Models for Avian and Mammalian Receptors

Sensitivity analyses on the exposure and risk models were conducted by specifying
distributions for key parameters. This allows the generation of a distribution of toxicity quotients
to quantitatively evaluate the contribution of key parametersto the variance in the output based on
the inputs. Distributions were described as triangular and were based on the ranges for exposure
parameters presented in detail in Chapter 3 of the baseline ERA (USEPA, 1999c). Environmental
concentrations were described as lognormal by a geometric mean and geometric standard deviation.
Toxicity reference values were described as uniform and typically spanned an order of magnitude
(see discussion above). Results showed that toxicity quotients were most sensitive to changes in
concentrations in exposure media, followed by changes in the toxicity value, and finally by changes
in exposure parameters (e.g., ingestion rates and body weights). These results were consistent for
al avian and mammalian receptors.

The output distributions of toxicity quotients generated by this Monte Carlo analysis
represent population heterogeneity. Results are expressed as the ratio of selected percentilesto the
expected toxicity quotient (based on the average) and show that the 95th percentile of toxicity
guotients is typically 3.5 to 5 times the average, and the 99th percentile of toxicity quotients is
typically at 10 to 15 times the average. Ninety-nine percent of the population is expected to
experience the 99th percentile toxicity quotient or less, and which is estimated as between 10 and
15 times greater than the values shown in the tables for the average. These results were consistent
for both avian and mammalian receptors.

Ratios of the 25™ percentile to the average typically range from 0.6 to 0.8 for the avian and
mammalian receptors. This result suggests that even at the 25™ percentile, modeled dietary doses
and/or egg concentrations exceed toxicity reference values for most of the receptors (with the
exception of the tree swallow).
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7.0 CONCLUSION

This chapter summarizes the results of the ERA Addendum. A summary of the results for
each assessment endpoint is presented. The results of the risk characterization are evaluated in the
context of uncertainties in a weight-of-evidence approach to assess the potential for adverse
reproductive effectsin the receptors of concern asaresult of exposure to PCBsin the Lower Hudson
River originating in the Upper Hudson River.

7.1 Assessment Endpoint: Benthic Community Structure as a Food Source for
Local Fish and Wildlife

Risksto loca benthic invertebrate communities were examined using two lines of evidence.
These lines of evidence are: 1) comparison of modeled water column concentrations of PCBs to
criteriaand 2) comparisons of modeled sediment concentrations to guidelines.

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993 to 2018), indicating the potential for adverse effects on benthic invertebrate
communities.

The uncertainty associated with the application of the Farley ef al. (1999) model to estimate
sediment and water concentrations is fairly low. The model is well constrained by the available
sediment, water and fish data. Far greater uncertainty is associated with estimating future forcing
conditions for the model (i.e., external PCB loads, sediment loads and river hydrology). This
uncertainty applies to all such forecasts and is not limited to the Farley et al. (1999) moddl. It is
likely that the uncertainty in the model forecasts of sediment and water is on the order of afactor of
two.

7.2  Assessment Endpoint: Protection and Maintenance (i.e., Survival, Growth,
and Reproduction) of Local Fish (Forage, Omnivorous, and Piscivorous)
Populations

Risksto local fish populations were examined using five lines of evidence. These lines of
evidence are: 1) comparison of modeled total PCB fish body burdensto TRV, 2) comparison of
modeled TEQ fish body burdensto TRV's; 3) comparison of modeled water column concentrations
of PCBs to criteria; 4) comparisons of modeled sediment concentrations to guidelines; and 5) field-
based observations. Multiple receptors were eva uated for forage and semi-piscivorous/piscivorous
fish.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
fish speciesin the Lower Hudson River. However, based upon toxicity quotients, future exposure
to PCBs may reduce or impair the survival, growth, and reproductive capability of some forage
species (e.g., pumpkinseed), omnivorousfish (e.g., brown bullhead) and semi-pi scivorous/piscivorus
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fish (e.g., white perch, yellow perch, largemouth bass, and striped bass), particularly in the upper
reaches of the Lower Hudson River.

There is a moderate degree of uncertainty in the modeled body burdens used to evaluate
exposure, and at most an order of magnitude uncertainty in the TRV's (for the TEQ-based TRV's ho
uncertainty factors were needed).

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993-2018).

7.3 Assessment Endpoint: Protection and Maintenance (i.e., Survival, Growth,
and Reproduction) of Hudson River Insectivorous Bird Species (as
Represented by the Tree Swallow)

Risks to local insectivorous bird populations were examined using six lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses to TRVS; 2)
comparison of modeled TEQ dietary doses to TRVs; 3) comparison of modeled total PCB egg
concentrationsto TRV's; 4) comparison of modeled TEQ egg concentrationsto TRV's; 5) comparison
of modeled water column concentrations of PCBsto criteria; and 6) field-based observations. The
tree swallow was selected to represent insectivorous bird species.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
insectivorous bird species in the Lower Hudson River Valley.

There isamoderate degree of uncertainty in the calculated modeled concentrations of PCBs
in tree swallow diets and the concentrations of PCBsin eggs. Thereis alow degree of uncertainty
associated with tree swallow TRV's, which were derived from field studies of Hudson River tree
swallows.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).

7.4  Assessment Endpoint: Protection and Maintenance (i.e., Survival, Growth
and Reproduction) of Lower Hudson River Waterfowl (as Represented by
the Mallard)

Risksto local waterfowl populations were examined using six lines of evidence. Theselines
of evidence are: 1) comparison of modeled total PCB dietary doses to TRVs; 2) comparison of
modeled TEQ dietary dosesto TRV, 3) comparison of modeled total PCB egg concentrations to
TRVs; 4) comparison of modeled TEQ egg concentrations to TRV's; 5) comparison of modeled
water column concentrations of PCBsto criteria; and 6) field-based observations. The mallard was
selected to represent waterfowl.
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Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
waterfowl in the Lower Hudson River Valley. However, based upon toxicity quotients, future
exposure to PCBs may reduce or impair the survival, growth, and reproductive capability of some
waterfowl, particularly in the upper reaches of the Lower Hudson River.

Calculated dietary doses of PCBs and concentrations of PCBsin eggs typically exceed their
respective TRV sthroughout the modeling period. Toxicity quotientsfor the TEQ-based (i.e., dioxin-
like) PCBs consistently show greater exceedances than for total (Tri+) PCBs. There isamoderate
degree of uncertainty in the dietary dose and egg concentrations estimates. Given the magnitude of
the TEQ-based TQs, they would have to decrease by an order of magnitude or moreto fall below one
for waterfowl in the Lower Hudson River.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).

7.5 Assessment Endpoint: Protection and Maintenance (i.e., Survival, Growth,
and Reproduction) of Hudson River Piscivorous Bird Species (as
Represented by the Belted Kingfisher, Great Blue Heron, and Bald Eagle)

Risksto local semi-piscivorous/piscivorous bird popul ations were examined using six lines
of evidence. These lines of evidence are: 1) comparison of modeled total PCB dietary doses to
TRVSs, 2) comparison of modeled TEQ dietary dosesto TRV's; 3) comparison of modeled total PCB
egg concentrations to TRVs; 4) comparison of modeled TEQ egg concentrations to TRV, 5)
comparison of modeled water column concentrations of PCBs to criteria; and 6) field-based
observations. The belted kingfisher, great blue heron, and bald eagle were selected to represent
piscivorous birds.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of these
piscivorous species. However, based upon toxicity quotients, future exposure to PCBs may reduce
or impair the survival, growth, and reproductive capability of some piscivorous birds, particularly
in the upper reaches of the Lower Hudson River. Calculated dietary doses of PCBs and
concentrations of PCBs in eggs exceed all TRVs (i.e.,, NOAELs and LOAELYS) for the belted
kingfisher and bald eagle throughout the modeling period, and NOAELs for the great blue heron.
Toxicity quotients for egg concentrations are generally higher than body burden TQs.

There is a moderate degree of uncertainty in the dietary dose and egg concentrations
estimates. Given the magnitude of the TQs, they would have to decrease by an order of magnitude
or moreto fall below one for piscivorous birdsin the Lower Hudson River. In particular, the bald
eagle TQs exceeded one by up to three orders of magnitude. Therefore, even if the factor of 2.5 to
adjust from largemouth bass fillets to whole body burden and the subchronic-to-chronic uncertainty
factor of 10 used for the body burden TRV are removed, the TQs would remain well over one.
Theseresults, coupled with thelack of breeding successin Lower Hudson River bald eagles (USGS,
1999), indicate that reproductive effects may be present.
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Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).

7.6 Assessment Endpoint: Protection (i.e., Survival and Reproduction) of
Insectivorous Mammals (as represented by the Little Brown Bat)

Risks to local insectivorous mammal populations were examined using four lines of
evidence. Theselines of evidence are: 1) comparison of modeled total PCB dietary dosesto TRV,
2) comparison of modeled TEQ mammal dietary dosesto TRV's; 3) comparison of modeled water
column concentrations of PCBsto criteria; and 4) field-based observations. Thelittle brown bat was
selected to represent insectivorous mammals.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
insectivorous mammalsin the Lower Hudson River Valley. However, exposure to PCBs may reduce
or impair the survival, growth, or reproduction capability of insectivorous mammalsin the Lower
Hudson River. Modeled dietary doses for the little brown bat exceed TRV's by up to two orders of
magnitude at all locations modeled. There is a moderate degree of uncertainty in the calculated
dietary doses.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).

7.7 Assessment Endpoint: Protection (i.e., Survival and Reproduction) of Local
Omnivorous Mammals (as represented by the Raccoon)

Risksto local omnivorous mammal populations were examined using four lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses to TRVS; 2)
comparison of modeled TEQ dietary doses to TRV's; 3) comparison of water column concentrations
of PCBs to criteria; and 4) field-based observations. The raccoon was selected to represent
omnivorous mammals.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of common
omnivorous mammalsin the Lower Hudson River Valley. However, exposure to PCBs may reduce
or impair the survival, growth, or reproduction capability of omnivorous mammals in the Lower
Hudson River. Modeled dietary doses for the raccoon exceed dietary dose NOAEL s on atotal PCB
(Tri+) basis and all TRVs on a TEQ-basis. There is a moderate degree of uncertainty in the
calculated dietary doses.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).
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7.8 Assessment Endpoint: Protection (i.e., Survival and Reproduction) of Local
Piscivorous Mammals (as represented by the Mink and River Otter)

Risksto local semi-piscivorous/piscivorous mammal popul ations were examined using four
lines of evidence. These lines of evidence are: 1) comparison of modeled total PCB dietary doses
to TRV, 2) comparison of modeled TEQ dietary dosesto TRV's; 3) comparison of modeled water
column concentrations of PCBsto criteria; and 4) field-based observations. The mink and river otter
were selected to represent piscivorous mammals.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of these
piscivorous species. However, based upon toxicity quotients, future exposure to PCBs may reduce
or impair the survival, growth, and reproductive capability of piscivorous mammals, particularly in
the upper reaches of the Lower Hudson River. Calculated dietary doses of PCBs exceed the NOAEL
on atotal PCB basis for both species and exceed all TEQ-based TRVs by up to three orders of
magnitude.

There isamoderate degree of uncertainty in the dietary dose estimates. However, given the
magnitude of the TQs, they would have to decrease at |east an order of magnitude to fall below one.
In particular, theriver otter TQs exceeded one by up to three orders of magnitude. Therefore, even
if the factor of 2.5 to adjust from largemouth bass fillets to whole body burden is removed, the TQs
would remain well over one. Preliminary results from a NY SDEC study indicate that PCBs may
have an adverse effect on the litter size and possibly kit survival of river otter in the Hudson River
(Mayack, 1999b), validating the TQ results.

Modeled concentrations of PCBs in river water in the Lower Hudson River show
exceedances of criteria developed for the protection of wildlife through the duration of the forecast
period (1993 to 2018).

7.9 Assessment Endpoint: Protection of Threatened and Endangered Species

Risks to threatened and endangered species were examined using five lines of evidence.
These lines of evidence are: 1) comparison of modeled total PCB dietary doses/egg concentrations
to TRVs; 2) comparison of modeled TEQ dietary doses/egg concentrationsto TRV's; 3) comparison
of modeled water column concentrations of PCBs to criteria; 4) comparison of modeled sediment
concentrations of PCBs to guidelines; and 5) field-based observations. The shortnose sturgeon and
bald eagle were selected to represent threatened and endangered species.

Collectively, the evidence indicates that future PCB exposures (predicted from 1993 to 2018)
are not expected to be of a sufficient magnitude to prevent reproduction or recruitment of threatened
or endangered species. However, using the TEQ-based toxicity quotients, potential for adverse
reproductive effects in shortnose sturgeon exists, particularly when considering the long life
expectancy of the sturgeon (30 years, [Bain, 1997]). Almost al TQs calculated for the bald eagle
(across dll locations) exceeded one, in some instances by more than three orders of magnitude. Both
the dietary dose and egg-based results were consistent in thisregard. Other threatened or endangered
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raptors, such as the peregrine falcon, osprey, northern harrier, and red-shouldered hawk may
experience similar exposures.

There is amoderate degree of uncertainty in the dietary dose estimates. However, the bald
eagle TQs exceeded one by up to three orders of magnitude. Therefore, even if the factor of 2.5 to
adjust from largemouth bass fillets to whole body burden and the subchronic-to-chronic uncertainty
factor of 10 used for the body burden TRV are removed, the TQs would remain well over one.
These results, coupled with the lack of breeding successin Lower Hudson River bald eagles (USGS,
1999), indicate that reproductive effects may be present.

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993 to 2018).

7.10 Assessment Endpoint: Protection of Significant Habitats

Risks to significant habitats were examined using four lines of evidence. These lines of
evidence are: 1) toxicity quotients calculated for receptors in this assessment; 2) comparison of
modeled water column concentrations of PCBs to criteria; 3) comparison of modeled sediment
concentrations of PCBs to guidelines; and 4) field-based observations.

Based on the toxicity quotients calculated in ERA Addendum, future PCB concentrations
(predicted from 1993 to 2018) in the Lower Hudson River exceed toxicity reference vaues for some
fish, avian, and mammalian receptors. These comparisons indicate that animals feeding on Lower
Hudson River-based prey may be affected by the concentrations of PCBs found in the river on both
atotal PCB and TEQ basis. In addition, based on the TQs, other taxononic groups not directly
addressed in the ERA and ERA Addendum (e.g., amphibians and reptiles) may also be affected by
PCBs in the river. Many year-round and migrant species use the significant habitats along the
Hudson River for breeding or rearing their young. Therefore, exposure to PCBs may occur at a
sensitive time in the life cycle (i.e., reproductive and development) and have a greater effect on
populations than at other times of the year.

Modeled concentrations of PCBs in river water and sediment in the Lower Hudson River
show exceedances of the mgjority of their respective criteria and guidelines through the duration of
the forecast period (1993 to 2018).

7.11 Summary

The results of the ERA Addendum indicate that receptors in close contact with the Lower
Hudson River may experience adverse effects as a result of exposure to PCBsin prey, water, and
sediments. Higher trophic level receptors, such asthe bald eagle and the river otter, are considered
to be particularly at risk. Risks are generally highest up river (i.e., closer to the PCB source) and
decreaseinrelation to PCB concentrations down river. Based on modeled PCB concentrations, many
species are expected to be at considerable risk through the entire forecast period (1993 to 2018).
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TABLE 2-1

LOWER HUDSON ASSESSMENT ENDPOINTS, RECEPTORS, AND MEASURES

Assessment Endpoint

Specific Ecological
Receptor
(“Endpoint Species™)

Measures

Exposure

Effect

Benthic aquatic life as afood source for
local fish and wildlife.

- Benthic aguatic community

- Modeled PCB concentrations in sediments
and water column

- Exceedance of AWQC and sediment
guidelines

Survival, growth, and reproduction of - Spottail shiner - Modeled PCB body burdens - Estimated exceedance of TRVs
local forage fish populations. - Pumpkinseed - Modeled PCB concentrations in sediments - Exceedance of AWQC and sediment
and water column guidelines
- Field observations
Survival, growth, and reproduction of - Yellow perch - Modeled PCB body burdens - Estimated exceedance of TRVs
local piscivorous/semi-piscivorous fish - White perch - Modeled PCB concentrations in sediments - Exceedance of AWQC and sediment
populations. - Largemouth bass and water column guidelines
- Striped bass - Field observations
Survival, growth, and reproduction of - Shortnose sturgeon - Modeled PCB body burdens - Estimated exceedance of TRVs
local omnivorous fish populations. - Brown bullhead -Modeled PCB concentrations in sediments - Exceedance of AWQC and sediment
and water column guidelines
- Field observations
Protection (i.e., survival and - Tree swallow - Modeled PCB concentrations in prey - Estimated exceedance of TRVs

reproduction) of insectivorous birds and
mammals.

- Little brown bat

items (aquatic insects)
- Modeled PCB concentrations in the water
column

- Exceedance of AWQC for the protection
of wildlife
- Field observations

Protection (i.e., surviva and
reproduction) of waterfowl.

- Mallard

- Modeled PCB concentrations in prey
(invertebrates, macrophytes)

- Modeled PCB concentrations in the water

column

- Estimated exceedance of TRVs

- Exceedance of AWQC for the protection
of wildlife

- Field observations

Protection of piscivorous/semi-

- Belted kingfisher

- Modeled PCB concentrations in prey

- Estimated exceedance of TRV's

piscivorous birds and mammals. - Great blue heron (forage fish, invertebrates) - Exceedance of AWQC for the protection of
- Mink - Modeled PCB concentrations in sediments wildlife
- River Otter and water column - Field observations
Protection of omnivorous mammals. - Raccoon - Modeled PCB concentrations in prey - Estimated exceedance of TRVs
items (fish, invertebrates) - Exceedance of AWQC for the protection
- Modeled PCB concentrations in the water of wildlife
column - Field observations
Protection of endangered and threatened -Bald eagle - Modeled PCB body burdens (sturgeon) - Estimated exceedance of TRVs
Species. - Shortnose sturgeon - Modeled PCB concentrations in prey - Exceedance of AWQC and sediment

(fish)
- Modeled PCB concentrations in sediments
and water column

guidelines for the protection of wildlife
- Field observations

Protection of significant habitats.

- Hudson River NERR
-NYSDOS significant
habitats

- Modeled PCB concentrations in sediments
and water column

- Exceedance of federa and state AWQC
and sediment guidelines
- Field observations

Notes: Individual-level effects are considered to occur when the TQ is greater to or equal to one.
Receptor species are surrogates chosen to represent a wide range of species likely to use the Hudson River as habitat or foraging source.




TABLE 2-2

LOWER HUDSON RIVER END

POINTS AND RISK HYPOTHESES

Assessment Endpoint: Benthic aquatic life as a food

source for local fish and wildlife

Do modeled total PCB water concentrations exceed
criteria and/or guidelines for protection of aquatic
health?

Measurement Endpoint 1: Modeled PCB concentrations in
water (freshwater) compared to NY S Ambient Water Quality
Criteria (AWQC) for the protection of benthic aquatic life
(NY SDEC, 1998h).

Do modeled total PCB sediment concentrations exceed
guidelines for protection of aquatic health?

Measurement Endpoint 2: Modeled PCB concentrations in
sediment compared to applicable sediment benchmarks (e.g.,
NOAA Sediment Effect Concentrations for PCBs in the
Hudson River [NOAA, 19993, NYSDEC Technica
Guidance for Screening Contaminated Sediments [1999a],
etc.)

Assessment Endpoint: Sustainability (i.e., survival, growth, and reproduction) of Lower Hudson River Fish

Populations (forage, omnivorous, piscivorous)

Do modeled total PCB body burdens in local fish exceed
benchmarks for adverse effects on fish reproduction?

Measurement Endpoint 1: Modeled total PCB body burdens
in fish for each river segment over 25 years to determine
exceedance of effect-level thresholds based on toxicity
reference values (TRVS) derived in the baseline ERA
(USEPA, 1999c).

Do modeled total PCB body burdens in local fish
expressed on a TEQ basis exceed benchmarks for
adverse effects on fish reproduction?

Measurement Endpoint 2: Modeled TEQ-based PCB body
burdens in fish for each river segment over 25 years to
determine exceedance of effect-level thresholds based on
TRVs.

Do modeled total PCB water concentrations exceed
criteria and/or guidelines for protection of aquatic
health?

Measurement Endpoint 3: Modeled PCB concentrations in
water (freshwater) compared to NY S Ambient Water Quality
Criteria (AWQC) for the protection of benthic aquatic life
(NYSDEC, 1998b).

Do modeled total PCB sediment concentrations exceed
guidelines for protection of aquatic health?

Measurement Endpoint 4: Modeled PCB concentrationsin
sediment compared to applicable sediment benchmarks (e.g.,
NOAA Sediment Effect Concentrations for PCBs in the
Hudson River [NOAA, 1999g], NYSDEC Technica
Guidance for Screening Contaminated Sediments [19994],
etc.)

What do available field-based observations suggest
about the health of local fish populations?

Measurement Endpoint 5: Available field observations on
the presence and relative abundance of fish specieswithin the
Lower Hudson River as an indication of the ability of the
species to maintain populations.

Assessment Endpoint: Sustainability (i.e., survival

, growth, and reproduction) of Lower Hudson River

Insectivorous Bird Populations (represented by the tree swallow)

Do modeled total PCB dietary doses to insectivorous
exceed benchmarks for adverse effects on reproduction?

Measurement Endpoint 1: Modeled total PCB body burdens
in the tree swallow to determine exceedance of effect-level
thresholds based on TRVs.

Do modeled TEQ-based dietary doses of PCBs to
insectivorous birds exceed benchmarks for adverse
effects on reproduction?

Measurement Endpoint 2: Modeled TEQ-based PCB body
burdens in the tree swalow to determine exceedance of
effect-level thresholds based on TRVs.

Do modeled total PCB concentrations in insectivorous
bird eggs exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 3: Modeled tota PCB egg
concentrations in the tree swallow to determine exceedance
of effect-level thresholds based on TRV s.

Do modeled TEQ-based PCB concentrations in
insectivorous bird eggs exceed benchmarks for adverse
effects on reproduction?

Measurement Endpoint 4: Modeled TEQ-based PCB egg
concentrations in the trees swallow to determine exceedance
of effect-level thresholds based on TRVs.




TABLE 2-2

LOWER HUDSON RIVER ENDPOINTS AND RISK HYPOTHESES

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 5: Modeled PCB concentrations in
water (freshwater) compared to NYS AWQC for the
protection of wildlife (NY SDEC, 1998h).

What do the available field-based observations suggest
about the health of local insectivorous bird
populations?

Measurement Endpoint 6: Available field observations on
the presence and relative abundance of insectivorous bird
species within the Lower Hudson River as an indication of
the ability of the species to maintain populations.

Assessment Endpoint: Sustainability (i.e., survival
Waterfowl Populations (represented by the mallard)

, growth, and reproduction) of Lower Hudson River

Do modeled total PCB dietary doses to waterfowl
exceed benchmarks for adverse effects on reproduction?

Measurement Endpoint 1: Modeled total PCB body burdens
in the malard to determine exceedance of effect-level
thresholds based on TRVs.

Do modeled TEQ-based dietary doses of PCBs to
waterfowl exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 2: Modeled TEQ-based PCB body
burdens in the mallard to determine exceedance of
effect-level thresholds based on TRV s.

Do modeled total PCB concentrations in insectivorous
bird eggs exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 3: Modeled total PCB egg
concentrations in the tree swallow to determine exceedance
of effect-level thresholds based on TRVs.

Do modeled TEQ-based PCB concentrations in
waterfowl eggs exceed benchmarks for adverse effects
on reproduction?

Measurement Endpoint 4: Modeled TEQ-based PCB egg
concentrations in the malard to determine exceedance of
effect-level thresholds based on TRV s.

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 5: Modeled PCB concentrations in
water (freshwater) compared to NYS AWQC for the
protection of wildlife (NY SDEC, 1998h).

What do the available field-based observations suggest
about the health of local waterfowl populations?

Measurement Endpoint 6: Available field observations on
the presence and relative abundance of waterfowl along the
Lower Hudson River as an indication of the ability of the
species to maintain populations.

Assessment Endpoint: Sustainability (i.e., survival, growth, and reproduction) of Hudson River Piscivorous Bird
Populations (represented by the bald eagle, great blue heron, and belted kingfisher)

Do modeled total PCB dietary doses to piscivorous
birds exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 1: Modeled total PCB body burdens
in receptor species (i.e., bald eagle, great blue heron, and
belted kingfisher) over 25 years to determine exceedance of
effect-level thresholds based on TRVs.

Do modeled TEQ-based dietary doses of PCBs to
piscivorous birds exceed benchmarks for adverse effects
on reproduction?

Measurement Endpoint 2: Modeled TEQ-based PCB body
burdens in receptor species for each river segment over 25
years to determine exceedance of effect-level thresholds
based on TRVSs.

Do modeled total PCB concentrations in piscivorous
bird eggs exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 3: Modeled total PCB egg
concentrations in receptor species to determine exceedance of
effect-level thresholds based on TRVs.

Do modeled TEQ-based PCB concentrations in
piscivorous bird eggs exceed benchmarks for adverse
effects on reproduction?

Measurement Endpoint 4: Modeled TEQ-based PCB egg
concentrations in receptor species to determine exceedance of
effect-level thresholds based on TRVs.

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 5: Modeled PCB concentrations in
water (freshwater and saline) compared to NYS AWQC for
the protection of wildlife (NY SDEC, 1998h).

What do the available field-based observations suggest
about the health of local piscivorous bird populations?

Measurement Endpoint6.: Available field observations on the
presence and relative abundance of piscivorous birds along
the Lower Hudson River as an indication of the ability of the

Species to maintain populations.
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LOWER HUDSON RIVER ENDPOINTS AND RISK HYPOTHESES

Assessment Endpoint: Sustainability (i.e., survival
Insectivorous Mammals (as represented by the little

, growth, and reproduction) of Lower Hudson River
brown bat)

Do modeled total PCB dietary doses to local wildlife
species exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 1: Modded total PCB body burdens
in the wildlife species to determine exceedance of
effect-levels based on TRVs.

Do modeled TEQ-based PCB dietary doses to local
wildlife species exceed benchmarks for adverse effects
on reproduction?

Measurement Endpoint 2. Measured and modeled
TEQ-based PCB body burdens in the little brown bat to
determine exceedance of effect-level thresholds based on
TRVs.

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 3: Modeled PCB concentrations in
water (freshwater and saline) compared to NYS AWQC for
the protection of wildlife (NYSDEC, 1999a).

What do the available field-based observations suggest
about the health of local wildlife populations?

Measurement Endpoint 4: Available field observations on
the presence and relative abundance of insectivorous species
along the Lower Hudson River as an indication of the ability
of the species to maintain populations.

Assessment Endpoint: Sustainability (i.e., survival, growth, and reproduction) of Hudson River Omnivorous

Mammals (as represented by the raccoon)

Do modeled total PCB dietary doses to local wildlife
species exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 1: Modded total PCB body burdens
in the raccoon to determine exceedance of effect-levels based
on TRVs.

Do modeled TEQ-based PCB dietary doses to local
wildlife species exceed benchmarks for adverse effects
on reproduction?

Measurement Endpoint 2: Measured and modeled TEQ-
based PCB body burdens in the raccoon to determine
exceedance of effect-level thresholds based on TRVSs.

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 3: Modeled PCB concentrations in
water (freshwater and saline) compared to NYS AWQC for
the protection of wildlife (NY SDEC, 1999a).

What do the available field-based observations suggest
about the health of local wildlife populations?

Measurement Endpoint 4: Available field observations on
the presence and relative abundance of omnivorous mammals
along the Lower Hudson River as an indication of the ability
of the species to maintain populations.

Assessment Endpoint: Sustainability (i.e., survival

, growth, and reproduction) of Lower Hudson River

Piscivorous Wildlife (as represented by the mink and river otter)

Do modeled total PCB dietary doses to local wildlife
species exceed benchmarks for adverse effects on
reproduction?

Measurement Endpoint 1: Modded total PCB body burdens
in the wildlife species to determine exceedance of
effect-levels based on TRVSs.

Do modeled TEQ-based PCB dietary doses to local
wildlife species exceed benchmarks for adverse effects

on reproduction?

Measurement Endpoint 2. Measured and modeled
TEQ-based PCB body burdens in the wildlife species for
each river segment over 25 years to determine exceedance of
effect-level thresholds based on TRVs.

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 3: Modeled PCB concentrations in
water (freshwater and saline) compared to NYS AWQC for
the protection of wildlife (NY SDEC, 1999a).

What do the available field-based observations suggest
about the health of local wildlife populations?

Measurement Endpoint 4: Available field observations on
the presence and relative abundance of the wildlife species
along the Hudson River as an indication of the ability of the
species to maintain populations.

Assessment Endpoint: Protection of Threatened and

Endangered Species

Do modeled total PCB body burdens in local threatened
or endangered species exceed benchmarks for adverse
effects on reproduction?

Measurement Endpoint 1: Modeled total PCB body burdens
in shortnose sturgeon (using surrogate upper trophic level
fish species) and the bald eagle to determine exceedance of
effect-level thresholds based on TRVS.
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LOWER HUDSON RIVER ENDPOINTS AND RISK HYPOTHESES

Do modeled TEQ-based PCB body burdens in local
threatened or endangered species exceed benchmarks
for adverse effects on reproduction?

Measurement Endpoint 2: Modeled TEQ-based PCB body
burdens in shortnose sturgeon (using surrogate upper trophic
leve fish species) and the bald eagle to determine exceedance
of effect-level thresholds based on TRVs

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 3: Modeled PCB concentrations in
water (freshwater and saline) compared to NYS AWQC for
the protection of wildlife (NY SDEC, 1998h).

Do modeled sediment PCB concentrations exceed
guidelines for the protection of aquatic health?

Measurement Endpoint 4. Modeled PCB concentrations in
sediment compared to applicable sediment benchmarks (e.g.,
NOAA, 1999a, NY SDEC 1999, etc.)

What do the available field-based observations suggest
about the health of local wildlife populations?

Measurement Endpoint 5. Available field observations on
the presence and relative abundance of threatened and
endangered species along the Lower Hudson River as an
indication of the ability of the species to maintain
populations.

Assessment Endpoint: Protection of Significant Habitats

Do modeled toxicity quotients in local receptor species
exceed benchmarks for adverse effects on reproduction?

Measurement Endpoint 1. Modeled total PCB and
TEQ-based PCB body burdens in receptor species to
determine exceedance of effect-level thresholds based on
TRVs

Do modeled whole water concentrations exceed criteria
and/or guidelines for the protection of wildlife?

Measurement Endpoint 2: Modeled PCB concentrationsin
water (freshwater and saline) compared to NYS AWQC for
the protection of benthic aguatic life (NY SDEC, 1998b) or
wildlife (NY SDEC, 1998b).

Do modeled sediment PCB concentrations exceed
guidelines for the protection of aquatic health?

Measurement Endpoint 3: Modeled PCB concentrations in
sediment compared to applicable sediment benchmarks (e.g.,
NOAA, 1999a, NY SDEC 19993, €tc.).

What do the available field-based observations suggest
about the health of local wildlife populations?

Measurement Endpoint 4: Available field observations on
the presence and relative abundance of the wildlife species
using significant habitats along the Hudson River as an
indication of the ability of the habitat to maintain
populations.

Note: Effect level-concentrations are measured by TRVs. Toxicity quotients are exceeded when the modeled dose or
concentration is greater than the benchmark dose or concentration (i.e., toxicity quotient [TQ] exceeds 1). Calculation
of the modeled dose and selection of the benchmark dose are covered in the baseline ERA (USEPA, 1999¢).




TABLE 2-3

LOWER HUDSON RIVER SIGNIFICANT HABITATS

marsh and upper marsh.

heart leaf plantain.

Site Name County Community Types Rare Species Valuable Species
Freshwater Habitats
Normans Kill Albany Freshwater creek with None identified. Spawning area for anadromous fish species
shallows associated with including alewife, white perch, and blueback
creek mouth. herring. Large resident smallmouth bass
populations.
Shad and Schermerhorn | Albany Largely comprised of Heart leaf plantain and Large feeding areas for herons and other wading
Idand shallows and mudflats with estuary beggar ticks. birds, furbearers, deer and other upland game,
lesser amounts of lower limited waterfowl usage, important spawning and
marsh, upper marsh and nursery grounds for American shad, blueback
freshwater creek. herring, alewife, white perch, striped bass, and
resident fish species.
Papascanee Marsh and Renssal ear Mainly upper marsh with Least bittern nesting ares; Waterfowl use during migrations. Breeding birds
Creek lesser amounts of shallows, map turtles. incl. green-backed heron, Virginiarail, several duck
mudflats, lower marsh, and species, marsh wren, swamp swallow, and others.
freshwater creek. Spawning and nursery grounds for American shad,
blueback herring, alewife, white catfish, black bass,
white perch and other fish.
Schodack and Renssalear, Predominantly shallows, Osprey roosting and Waterfowl! use during migrations and limited
Houghtaling Idandsand | Columbia, mudflats, and sandy beach feeding; possible use by nesting activity, nesting by other bird species.
Schodack Creek Greene with lesser amounts of lower | shortnose sturgeon; Furbearers present. Schodack Creek provides

important spawning and nursery grounds for
American Shad, white perch, aewife, and blueback
herring, black bass and other species. Northmost
concentration of shad spawning on the Hudson.
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LOWER HUDSON RIVER SIGNIFICANT HABITATS

with some shallows,
mudflats, sandy beach, lower
marsh, upper marsh, and
freshwater creek.

Site Name County Community Types Rare Species Valuable Species

Coeymans Creek Albany Predominantly shallowswith | None. Important spawning area for anadromous fish
smaller amounts of mudflats, including alewife, blueback herring, white perch,
lower marsh, and swamp and American Shad. Limited waterfowl during
forest. migrations.

Hannacroix Creek Albany, Predominantly freshwater None identified. Important spawning areafor aewife, blueback

Greene creek with shallows, herring, white perch, American Shad, and other fish.
mudflats, lower marsh, upper Resting and feeding area for migratory waterfowl.
marsh and swamp forest. Feeding areafor herons, various birds, and
furbearers.

Mill Creek Wetlands Columbia Swamp forest with some Estuary beggar ticks. Limited waterfowl use during migrations.
shallows, mudflats, sandy Populations of breeding birds include green-backed
beach, lower marsh, and herons, various ducks, and many passerines.
upper marsh.

Stuyvesant Marshes* Columbia Roughly equal amounts of Heart leaf plantain, kidney | Limited use by migrating waterfowl, probable heavy
shallows, mudflats, sandy leaf mud plantain. use by various nesting bird species.
mudflats, sandy beach, rocky
shore, lower marsh, and
upper marsh.

Coxsackie Creek Greene Principally freshwater creek Estuary beggar ticks. Spawning habitat for alewife, blueback herring,

white perch, and American shad. Feeding grounds
for herons and other wading birds. Small mammal
and furbearer foraging.

Page 2 of 8
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TABLE 2-3

LOWER HUDSON RIVER SIGNIFICANT HABITATS

mudflats with some sandy
beach, lower marsh, upper
marsh, and swamp forest.

Site Name County Community Types Rare Species Valuable Species
Coxsackie Iland Greene Shallows with peripheral mud | Heart leaf plantain, kidney | Important spawning and nursery ground for resident
Backwater and sand flats, rocky shore, leaf mud plantain. fish including brown bullhead, largemouth bass,
lower marsh, and upper yellow perch, and redfin pickerdl. Also feeding
marsh. grounds for anadromous fish and wintering areas for
largemouth bass.
Stockport Creek and Columbia Shallows and mudflats with Heart leaf plantain, estuary | Very important spawning/nursery grounds for
Flats substantial areas of lower beggar ticks, golden club; anadromous and freshwater fish including aewife,
marsh, upper marsh, and map turtle. blueback herring, smelt, American shad, striped
woody swamp. Three miles bass, and smallmouth bass. Very important feeding
of tidal and freshwater creek. and resting habitat for migrating and overwintering
Some deepwater and sandy waterfowl. Use by wading, shore, and passerine
beach associated with birds for feeding and breeding. Bank swallows nest
navigation channel and in the vertical sand banks. Extensive stands of wild
islands. rice.
Vosburgh Swamp and Greene Largely comprised of creek, Possible least bittern and Important feeding and resting grounds for migrating
Middle Ground Flats deepwater, shallows, and mud turtle; heart leaf waterfowl and wintering waterfowl (when open
mudflats with lesser amounts | plantain, sublate water is available). Extensive nesting areafor
of sandy beach, lower marsh, | arrowhead, estuary beggar | ducks, green-backed herons, and other birds. Colony
upper marsh, and freshwater ticks. of bank swallows. Heavy use of shallows for
swamp. American shad spawning and extensive spawning,
nursery and feeding areas for striped bass, aewife,
blueback herring and resident fish species.
Roger’s Island Columbia Comprised of roughly equal Estuary beggar-ticks, Extensive waterfowl use during migrations and
amounts of shallows and goldenclub. overwintering, nesting sites for many birds,

extensive spawning areas for anadromous fish
including the American shad.
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LOWER HUDSON RIVER SIGNIFICANT HABITATS

Flats

mudflats, and limited lower
marsh.

Site Name County Community Types Rare Species Valuable Species

Catskill Creek Greene Predominantly creek with Wood turtle, probably in Important spawning and nursery grounds for
small amounts of shallows, association with buffer anadromous and resident fishes including American
mudflats, and lower marsh. area. shad, alewife, blueback herring, white perch,

smallmouth and largemouth bass.

Ramshorn Marsh Greene Largely shallows, mudflats, Least hittern nesting; Waterfowl! use during migrations and overwintering,
lower marsh, upper marsh, estuary beggar-ticks, and important heron feeding grounds, furbearer habitat,
and swamp forest with lesser | heart leaf plantain. spawning and nursery grounds for American shad
amounts of sandy beach and and black bass.
rocky shore.

Inbocht Bay and Duck Greene Principally shallows and Estuary beggar-ticks. Very extensive waterfowl concentrations during

Cove mudflats with some lower spring and fall migrations, some waterfowl
marsh. overwintering, large muskrat and snapping turtle

populations.

Rodliff-Jansen Kill Columbia Predominantly freshwater None identified. Extensive use as a spawning/nursery ground for
creek with limited shallows, anadromous fish including American shad, blueback
mudflats, and lower marsh. herring, white perch, and striped bass. Resident

brown trout in upper reaches.

Smith’s Landing Greene, Limited mudflats, lower Heart leaf plantain, kidney | Noneidentified.

Cementon* Ulster marsh, and upper marsh. leaf mud-plantain.

Germantown/Clermont Columbia Deepwater, shallows, None identified. Extremely important American shad spawning area,

nursery areas for shad, striped bass, white perch,
and resident fish. Extensive waterfowl feeding
grounds during spring and fall migration periods.
Some waterfowl overwintering.
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LOWER HUDSON RIVER SIGNIFICANT HABITATS

Site Name County Community Types Rare Species Valuable Species
Esopus Estuary Ulster, Comprised of freshwater Shortnose sturgeon Important spawning and nursery grounds for striped
Dutchess creek, deepwater, shallows, spawning and wintering bass, white perch, American shad, alewife, blueback
mudflats, lower marsh, upper | areain deepwater; herring, rainbow smelt, and resident fish. Feeding
marsh, and asmall amount of | migrating osprey feeding and resting grounds for migrating waterfowl.
tidal swamp. grounds; heart |eaf
plantain, goldenclub.
North and South Tivali Dutchess Comprised of shallows, lower | Migrating osprey feeding Feeding, spawning and/or nursery areas for striped
Bays marsh, and upper marsh, and resting, least bittern bass, alewife, blueback herring, largemouth and
followed by tidal swamp nesting, king rail; map smallmouth bass, and other fishes. Large snapping
forest, rocky shore and turtles; heart leaf plantain, turtle population. Extensive waterfow! use for
creeks. estuary beggar-ticks, feeding and resting during migrations. Many
goldenclub and other rare breeding birds. Furbearer habitat.
plants.
Mudder Kill* Dutchess Equal amounts of mudflats, Goldenclub, hirsute sedge, | None known.
lower marsh, upper marsh, Davis sedge, heavy sedge,
and tidal swamp forest. kidney leaf mud-plantain,
and spongy arrowhead.
The Flats Ulster, Comprised entirely of Potential shortnose Primary spawning grounds for American shad and
Dutchess shallows. sturgeon feeding and spawning and nursery areafor striped bass, white

resting area.

perch, and resident fishes. Feeding area during
migration periods for diving ducks and resting areas
for al duck species.
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LOWER HUDSON RIVER SIGNIFICANT HABITATS

nursery grounds.

Site Name County Community Types Rare Species Valuable Species
Roundout Creek Ulster Predominantly creek with Osprey during migration; Important spawning area for anadromous fish

shallows, mudflats, rocky heart leaf plantain. including alewife, rainbow smelt, blueback herring,

shore, lower marsh, and white perch, tomcod, striped bass, and American

limited amounts of upper shad. Important for resident fish such as brown

marsh in association with the bullhead, yellow perch, sunfish, and black basses.

creek mouth. Limited use by migrating waterfowl for resting and
feeding, extensive feeding on mudflats by herons
and other wading birds.

Kingston Deepwater Dutchess, Deepwater. Shortnose sturgeon Atlantic sturgeon wintering area, the northern extent

Habitat Ulster wintering area and possible | of many marine fishesin the Hudson.
spawning grounds.

Vanderburgh Cove and Dutchess Largely shallowswith smaller | Possible shortnose sturgeon | Extensive waterfowl feeding and resting grounds

Shallows amounts of mudflats, lower feeding grounds, osprey during spring and fall migrations. Important

marsh, upper marsh, tidal feeding ground during spawning, nursery, and feeding grounds for
swamp, and freshwater creek. | migration, sharp-winged anadromous fish (striped bass, American shad,
monkey flower. white perch, rainbow smelt, alewife, blueback
herring) and resident fish (largemouth bass, yellow
perch, brown bullhead).

Esopus Meadows Ulster Shallows. Important feeding area for Spawning, nursery, and feeding grounds for
shortnose sturgeon, anadromous fish (e.g., striped bass, American shad,
especially in spring. and white perch) and resident fish (e.g., largemouth

bass, yellow perch, brown bullhead, and shiners).

Poughkeepsie Deepwater | Dutchess, Deepwater. Shortnose sturgeon Estuarine and marine fish including bay anchovies,

Habitat Ulster wintering area and possible | silversides, bluefish, weakfish, and hogchokers.
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LOWER HUDSON RIVER SIGNIFICANT HABITATS

Site Name County Community Types Rare Species Valuable Species

Crum Elbow Marsh* Dutchess Small amount of shallows, Map turtle population. Waterfowl migration, value limited by size of the
lower marsh, upper marsh, marsh.
and tidal swamp forest.

Brackish Water Habitats

Wappinger Creek Dutchess Predominantly creek with Osprey feeding during Important spawning areas for anadromous fish
smaller amounts of shallows, | spring migrations. including alewife, blueback herring, white perch,
mudflats, lower marsh, and Grassleaf arrowhead, tomcod, and striped bass. Resident fish include
upper marsh. subulate arrowhead, kidney | largemouth bass, bluegill, brown bullhead, and red-

leaf mud plaintain and breasted sunfish. Productive areafor herons,
Maryland bur-marigold. waterfowl, and turtles.

Fishkill Creek Dutchess Mostly shallows and wooded | Important feeding site for Important spawning areas for anadromous fish
upland with smaller amounts | migrating osprey and a including alewife, blueback herring, white perch,
of mudflats, lower marsh, and | potential osprey nesting tomcod, and striped bass. Resident fish include
upper marsh. site. Least bittern largemouth bass, bluegill, brown bullhead, and red-

breeding. Estuary beggar- | breasted sunfish. Also blue claw crabs, herons and
ticks, subulate arrowhead, turtles.
kidney leaf mud- plantain.

Moodna Creek Orange Predominantly freshwater Major feeding and resting Important spawning areas for anadromous fish
creek with shallows, ground for bald eaglesand | including alewife, blueback herring, smelt, white
mudflats, lower marsh, and osprey. Limited summer perch, tomcod, and striped bass. Resident fish
upper marsh associated with feeding ground for bald include largemouth bass, bluegill, brown bullhead,
the creek mouth. eagles. Least bittern and pumpkinseed. Also many herons, snapping

breeding area. turtles, raccoons, and muskrats.
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TABLE 2-3

LOWER HUDSON RIVER SIGNIFICANT HABITATS

Site Name County Community Types Rare Species Valuable Species
Hudson River Miles44- | Orange, Deepwater, shallows, and Bald eagle winter feeding The major spawning area along the Hudson for
56 Rockland, forested uplands. grounds. Possible nursery | striped bass and white perch (about 50% of
Putnam, areafor shortnose sturgeon. | northeast striped bass stocks come from the
Westchester Hudson). Narrow migration corridor for al
anadromous fish spawning upriver. Marine species
(e.g., bluefish, bay anchovy) live here during
periods of low freshwater flow (generaly July
through February).

Constitution Marsh Putnam Approximately equal Least hittern nesting site. Very important nesting habitat for avariety of bird
amounts of shallows, Osprey use during species including green-backed heron, various
mudflats, lower marsh, and migrations. waterfowl, and passerine birds. Important feeding
upper marsh. grounds for herons and other wetland and shore

birds. Significant spawning and feeding grounds for
anadromous and resident fish. Muskrat population.
lonalsland Marsh Rockland Mainly upper marsh, Least hittern nesting, Extensive breeding for many birds. Muskrat and
followed by shallows and adjacent bald eagle winter possibly other furbearers, amphibians, snapping
flats, with lesser amounts of roosting. Walking fernand | turtle, and blue claw crab. Heron and shorebird
woody tidal swamp and non- | prickly pear cactus. feeding. Spawning and/or nursery for anadromous
tidal freshwater marsh. and resident fish.

Camp Smith Marsh and Westchester | Largely shallows and creek Spongy arrowhead. None identified.

Annsville Creek* with smaller amounts of
mudflats and upper marsh.

Salt Water Habitats
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TABLE 2-3

LOWER HUDSON RIVER SIGNIFICANT HABITATS

Site Name County Community Types Rare Species Valuable Species
Haverstraw Bay Rockland, Deepwater and shallows. Shortnose sturgeon Extensive nursery for anadromous fish species.
Westchester wintering area. Nursery and feeding ground for marine species.

Spawning and wintering grounds for Atlantic
sturgeon. Waterfowl feeding and resting during

migration.

Croton River and Bay Westchester | Mostly shallows with lesser Possible osprey feeding Productive nursery, foraging and resting area for
amounts of mudflats and grounds during spring and | anadromous and resident fish.
brackish upper marsh. fall migrations.

Piermont Marsh Rockland Predominantly shallows and Least bittern and Extensive use of mudflats by herons and egrets.
brackish upper marshwitha | sedgewren nesting. Large numbers of resident and breeding birds, blue
broad transition area of Diamondback turtle use. claw crabs, resident fish, and lesser numbers of
mudflats. Osprey feeding during furbearers. Waterfowl, wading bird, and shorebird

migration. feeding during migration.

Notes: * Indicates areas recognized by the NY S Natural Heritage Program as containing rare/important species or communities, but not designated as significant
habitats.
Source: NY SDOS and the Nature Conservancy, 1990.
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Table 3-1 Summary of Conversion for the Di through Hexa Homologues

Mean Mass Mass
Percent of Mean +2 Mean -2 Mean Mass Corrected Percent of
Tri+ Using Standard Standard Percent Ratio TID Mass Tri+ at

Homologue Period TID Data Errors Errors  Waterford/TID Percent Waterford
Calibration Period

Di-Hexa 1987-1990 Repeat the 1991 Distribution

Di High Flow 1991-1995 32.17 36.28 28.07 1.04 33.37 33.37
Di Low Flow 1991-1995 48.40 53.02 43.78 0.52 25.41 25.41
Di High Flow 1996-1998 70.64 76.69 64.60 1.04 73.27 73.27
Di Low Flow 1996-1998 96.46 102.16 90.76 0.52 50.64 50.64

Same as below

Tri-Hexa Fall-winter 1991-1998 GE TID Data by homologue. Varies Varies
Tri-Hexa Spring 1991-1998 GE TID Data ! Varies Varies
Tri-Hexa Summer 1991-1998 GE TID Data " Varies Varies

Forecast Period

Di High Flow 1999+ 70.64 76.69 64.60 1.04 73.27 73.27
Di Low Flow 1999+ 96.46 102.16 90.76 0.52 50.64 50.64
Tri Fall-winter 1999+ 47.21 48.82 45.60 0.98 46.11 44,97
Tri Spring 1999+ 45.90 47.71 44.09 0.98 44.83 44.06
Tri Summer 1999+ 54.30 55.12 53.48 0.91 49.18 48.08
Tetra Fall-winter 1999+ 29.66 30.51 28.81 0.97 28.76 28.05
Tetra Spring 1999+ 34.41 35.55 33.26 0.97 33.36 32.79
Tetra Summer 1999+ 30.12 30.55 29.69 1.09 32.81 32.08
Penta Fall-winter 1999+ 18.10 19.22 16.98 1.19 21.49 20.96
Penta Spring 1999+ 15.65 16.88 14.41 1.19 18.58 18.26
Penta Summer 1999+ 12.95 13.54 12.37 1.28 16.64 16.27
Hexa Fall-winter 1999+ 5.00 5.58 4.42 1.23 6.15 6.00

Hexa Spring 1999+ 4.04 4.61 3.48 1.23 4.97 4.89

Hexa Summer 1999+ 2.62 2.82 2.41 1.39 3.64 3.56

Tri-Hexa Fall-winter 1999+ 99.97 102.50 99.97
Tri-Hexa Spring 1999+ 100.00 101.74 100.00

Tri-Hexa Summer 1999+ 99.99 102.26 99.99




Table 3-2

Ratio of Striped Bass to Largemouth Bass Concentrations

RM 152
Year STB Tri + ppm LMB Tri+ ppm WP Tri+ ppm STB/LMB STB/WP
1990 9.02 3.53 0.84 2.56 10.68
1991 NA NA NA
1992 15.32 3.24 8.64 4.73 1.77
1993 10.92 9.34 5.45 1.17 2
1995 NA NA NA
1994 5.61 NA 481 1.16
1996 4.28 251 2.78 1.71 1.54
Average --->>> 2.54 3.43
RM 152 Monthly Averages
LMB Striped Bass STB/LMB
Year June June-Aug June-July June Only June-Aug June-July June Only
1990 3.53 9.02 9.39 4.95 3.55 3.70 1.95
1992 3.24 15.32 15.32 15.32 6.03 6.03 6.03
1993 9.34 11.38 11.38 11.37 4.48 4.48 4.47
1996 2.51 4.28 4.28 2.78 1.69 1.69 1.09
Average 2.55 2.58 2.58
RM 113
Year LMB Tri+ ppm WP Tri+ ppm STB Tri+ ppm STB/LMB STB/WP
1988 7.71 NA 6.31 0.82
1989 NA NA NA
1990 7.84 NA 4.64 0.59
1991 NA NA NA
1992 8.28 NA 2.94 0.35
1993 4.45 3.25 3.27 0.74 1.01
1994 6.26 1.04 2.3 0.37 2.21
1995 3.27 1.86 1.11 0.34 0.6
1996 3.73 4.94 1.66 0.45 0.34
Average --->>> 0.52 1.04
Note:

STB : Striped Bass; WP: White Perch; LMB: Large Mouth Bass.
NA: Data is not available.



Table 3-3

Sum of Monthly Average Loads Over the Troy Dam

(k)
HODTOX
Converted
According
Thomann/Farle to Appendix
Homologue y Model A Difference
Di 1182 2077 895
Tri 2320 2421 101
Tetra 1664 1599 -65
Penta 715 742 27
Hexa 270 251 -18
Total 1987-19¢ 6151 7091 939
HODTOX
Converted
According
Thomann/Farle to Appendix

Homologue y Model A DEIR
Di 857 566 540
Tri 1645 856 1180
Tetra 1081 593 860
Total 4/91-2/9€ 3583 2015 2580




on



Table 3-4a
Relative Percent Difference Between FISHRAND Results and Measured Fish Levels in the Lower Hudson

Species
Largemouth Bass|Brown Bullhead White Perch Yellow Perch Pumpkinseed
River Mile] 152 113 152 152 152 (seasonal 113 152 52 (seasonall 113 142 60

Year

1987 18%

1988 67% 17% -12% -28% 25%

1989 -30% -2%

1990 -5% -29% 9%

1991 100% -7%

1992 -21% -39% -31%| -67% -62%

1993 -64% 39% -22%| -28% -13% -21% -16% 100% 77%

1994 -10% -41% 137% 43% -38% -40%

1995 -38% 12% -35%] -50% 14% -46% -55%

spring -52% -32%
fall -48% -60%

1996 -29% -2% -21% 20% -46% 17% -10%
Mean -15% -2% -24%)  -11% 23% -43% 14% -6% 9%
Std Deviation 45% 27% 9% 62% 80% 21% 42% 57% 34%
Std Error 18% 10% 4% 25% 40% 12% 30% 23% 12%
Mean + 2 std errors 21% 19% -16% 40% 103% -19% 73% 41% 33%
Mean - 2 std errors -51% -22% -32% -62% -57% -67% -46% -52% -15%

Average RPD -6%

Note:
RPD = (Predicted Median Concentration - Observed Median Concentration)/Observed Median Concentration
Concentrations are all wet weight concentrations.




Table 3-4b
Relative Percent Difference Between FISHRAND Results and
Measured Spottail Shiner Levels in the Lower Hudson

Location (RM)
Model Measuremer RPD
60 58.7 -22%
90 88.9 -27%
113 113.8 -65%
152 143.5 5%
Mean RPD -27%

Note:
RPD = (Predicted Median Concentration - Observed Median Concentration)/Observed Median Concentrati

Concentrations are all wet weight concentrations.



TABLE 3-5: SUMMARY OF TRI+ WHOLE WATER CONCENTRATIONS FROM THE FARLEY MODEL AND TEQ-BASED PREDICTIONS FOR 1993 - 2018

Year

Tri+ Average PCB Results

152
Whole
Water
Conc

mg/l

113
Whole
Water
Conc

mg/l

90 Whole 50 Whole

Water
Conc

mg/l

Water
Conc

mg/l

152
Whole
Water
Conc

mg/l

Tri+ 95% UCL Results

113
Whole
Water
Conc

mg/l

90 Whole 50 Whole

Water
Conc

mg/l

Water
Conc

mg/l

152
Whole
Water
Conc

mg/l

Average Avian TEF

113
Whole
Water
Conc

mg/l

152

90 Whole 50 Whole  Whole

Water
Conc

mg/l

Water
Conc

mg/l

Water
Conc

mg/l

95% Avian TEF

113
Whole
Water
Conc

mg/l

90 Whole 50 Whole

Water
Conc

mg/l

Water
Conc

mg/l

Average Mammalian TEF

152
Whole
Water
Conc

mg/l

113
Whole
Water
Conc

mg/l

95% UCL Mammalian TEF

152

90 Whole 50 Whole  Whole

Water
Conc

mg/l

Water
Conc

mg/l

Water
Conc

mg/l

113
Whole
Water
Conc

mg/l

90 Whole 50 Whole

Water
Conc

mg/l

Water
Conc

mg/l

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

4.4E-05
4.0E-05
1.6E-05
4.7E-05
3.1E-05
1.8E-05
1.6E-05
2.6E-05
2.9E-05
1.7E-05
1.9E-05
1.0E-05
1.4E-05
1.9E-05
1.9E-05
7.9E-06
8.5E-06
1.5E-05
1.5E-05
1.0E-05
1.4E-05
11E-05
1.0E-05
5.4E-06
5.1E-06
7.6E-06

3.0E-05
2.6E-05
1.6E-05
2.6E-05
2.1E-05
1.5E-05
1.3E-05
1.5E-05
1.7E-05
1.3E-05
1.3E-05
8.6E-06
9.1E-06
11E-05
11E-05
7.0E-06
6.5E-06
8.8E-06
9.1E-06
7.7E-06
8.6E-06
7.5E-06
7.1E-06
5.0E-06
4.4E-06
5.4E-06

2.3E-05
2.0E-05
1.6E-05
1.8E-05
1.6E-05
1.3E-05
11E-05
11E-05
1.2E-05
1.0E-05
9.7E-06
7.8E-06
7.2E-06
7.5E-06
7.4E-06
6.1E-06
5.6E-06
6.1E-06
6.2E-06
5.9E-06
6.0E-06
5.7E-06
5.4E-06
4.6E-06
4.1E-06
4.3E-06

1.8E-05
1.6E-05
1.4E-05
1.3E-05
1.2E-05
11E-05
9.7E-06
9.0E-06
8.7E-06
8.0E-06
7.5E-06
6.5E-06
6.0E-06
5.8E-06
5.5E-06
5.0E-06
4.6E-06
4.6E-06
4.6E-06
4.5E-06
4.4E-06
4.3E-06
4.1E-06
3.8E-06
3.5E-06
3.4E-06

6.1E-05
4.9E-05
1.8E-05
6.9E-05
4.0E-05
2.0E-05
1.7E-05
3.1E-05
4.0E-05
2.0E-05
2.5E-05
11E-05
1.8E-05
2.6E-05
3.2E-05
8.7E-06
1.0E-05
2.3E-05
2.5E-05
1.3E-05
2.0E-05
1.3E-05
1.2E-05
5.9E-06
5.7E-06
1.1E-05

3.8E-05
3.1E-05
1.9E-05
3.2E-05
2.5E-05
1.8E-05
1.5E-05
1.8E-05
2.1E-05
1.5E-05
1.5E-05
9.8E-06
11E-05
1.3E-05
1.4E-05
8.0E-06
7.6E-06
11E-05
1.2E-05
9.2E-06
1.0E-05
8.6E-06
8.1E-06
5.7E-06
5.0E-06
6.8E-06

2.8E-05
2.4E-05
1.9E-05
2.1E-05
1.9E-05
1.6E-05
1.4E-05
1.3E-05
1.4E-05
1.2E-05
1.2E-05
9.3E-06
8.5E-06
8.8E-06
8.7E-06
7.2E-06
6.6E-06
7.2E-06
7.3E-06
7.1E-06
7.1E-06
6.7E-06
6.4E-06
5.4E-06
4.8E-06
5.2E-06

2.2E-05
1.9E-05
1.6E-05
1.6E-05
1.5E-05
1.3E-05
11E-05
11E-05
1.0E-05
9.6E-06
9.0E-06
7.8E-06
7.0E-06
6.8E-06
6.5E-06
5.9E-06
5.5E-06
5.5E-06
5.4E-06
5.4E-06
5.2E-06
5.1E-06
4.9E-06
4.5E-06
4.1E-06
4.1E-06

3.7E-08
3.4E-08
1.4E-08
4.0E-08
2.6E-08
1.6E-08
1.3E-08
2.2E-08
2.4E-08
1.4E-08
1.6E-08
8.6E-09
1.2E-08
1.6E-08
1.6E-08
6.7E-09
7.2E-09
1.3E-08
1.3E-08
8.9E-09
1.2E-08
9.2E-09
8.8E-09
4.6E-09
4.4E-09
6.5E-09

2.6E-08
2.2E-08
1.4E-08
2.2E-08
1.8E-08
1.3E-08
1.1E-08
1.3E-08
1.5E-08
1.1E-08
1.1E-08
7.3E-09
7.7E-09
9.1E-09
9.3E-09
5.9E-09
5.5E-09
7.5E-09
7.8E-09
6.5E-09
7.3E-09
6.4E-09
6.0E-09
4.2E-09
3.7E-09
4.6E-09

2.0E-08
1.7E-08
1.4E-08
1.5E-08
1.4E-08
1.1E-08
9.8E-09
9.7E-09
9.8E-09
8.7E-09
8.3E-09
6.7E-09
6.2E-09
6.4E-09
6.3E-09
5.2E-09
4.7E-09
5.2E-09
5.2E-09
5.0E-09
5.1E-09
4.8E-09
4.6E-09
3.9E-09
3.5E-09
3.6E-09

1.6E-08
1.4E-08
1.2E-08
1.1E-08
1.1E-08
9.3E-09
8.2E-09
7.7E-09
7.4E-09
6.8E-09
6.4E-09
5.6E-09
5.1E-09
4.9E-09
4.7E-09
4.2E-09
3.9E-09
3.9E-09
3.9E-09
3.8E-09
3.8E-09
3.6E-09
3.5E-09
3.2E-09
3.0E-09
2.9E-09

5.2E-08
4.2E-08
1.5E-08
5.9E-08
3.4E-08
1.7E-08
1.5E-08
2.6E-08
3.4E-08
1.7E-08
2.1E-08
9.5E-09
1.6E-08
2.2E-08
2.7E-08
7.4E-09
8.6E-09
1.9E-08
2.1E-08
1.1E-08
1.7E-08
1.1E-08
1.0E-08
5.0E-09
4.8E-09
9.0E-09

3.2E-08
2.6E-08
1.6E-08
2.7E-08
2.2E-08
1.5E-08
1.2E-08
1.5E-08
1.8E-08
1.3E-08
1.3E-08
8.4E-09
8.9E-09
1.1E-08
1.2E-08
6.8E-09
6.5E-09
9.3E-09
9.8E-09
7.8E-09
8.9E-09
7.3E-09
6.9E-09
4.9E-09
4.3E-09
5.8E-09

2.4E-08
2.0E-08
1.6E-08
1.8E-08
1.6E-08
1.4E-08
1.2E-08
1.1E-08
1.2E-08
1.0E-08
9.9E-09
7.9E-09
7.2E-09
7.5E-09
7.4E-09
6.1E-09
5.6E-09
6.1E-09
6.2E-09
6.0E-09
6.0E-09
5.7E-09
5.4E-09
4.6E-09
4.1E-09
4.4E-09

1.9E-08
1.6E-08
1.4E-08
1.3E-08
1.3E-08
1.1E-08
9.8E-09
9.1E-09
8.8E-09
8.2E-09
7.6E-09
6.6E-09
6.0E-09
5.8E-09
5.6E-09
5.0E-09
4.7E-09
4.7E-09
4.6E-09
4.6E-09
4.5E-09
4.3E-09
4.2E-09
3.8E-09
3.5E-09
3.5E-09

2.9E-08
2.6E-08
1.1E-08
3.1E-08
2.0E-08
1.2E-08
1.0E-08
1.7E-08
1.9E-08
1.1E-08
1.2E-08
6.6E-09
9.4E-09
1.2E-08
1.3E-08
5.2E-09
5.6E-09
9.9E-09
1.0E-08
6.8E-09
8.9E-09
7.1E-09
6.8E-09
3.5E-09
3.3E-09
5.0E-09

2.0E-08
1.7E-08
1.1E-08
1.7E-08
1.4E-08
1.0E-08
8.3E-09
1.0E-08
1.1E-08
8.3E-09
8.3E-09
5.6E-09
5.9E-09
7.0E-09
7.2E-09
4.5E-09
4.2E-09
5.7E-09
6.0E-09
5.0E-09
5.6E-09
4.9E-09
4.6E-09
3.3E-09
2.9E-09
3.5E-09

1.5E-08
1.3E-08
1.0E-08
1.2E-08
1.0E-08
8.8E-09
7.5E-09
7.4E-09
7.6E-09
6.6E-09
6.3E-09
5.1E-09
4.7E-09
4.9E-09
4.8E-09
4.0E-09
3.6E-09
4.0E-09
4.0E-09
3.8E-09
3.9E-09
3.7E-09
3.5E-09
3.0E-09
2.7E-09
2.8E-09

1.2E-08
1.0E-08
9.0E-09
8.7E-09
8.1E-09
7.1E-09
6.3E-09
5.9E-09
5.7E-09
5.2E-09
4.9E-09
4.3E-09
3.9E-09
3.8E-09
3.6E-09
3.3E-09
3.0E-09
3.0E-09
3.0E-09
2.9E-09
2.9E-09
2.8E-09
2.7E-09
2.5E-09
2.3E-09
2.2E-09

4.0E-08
3.2E-08
1.2E-08
4.5E-08
2.6E-08
1.3E-08
1.1E-08
2.0E-08
2.6E-08
1.3E-08
1.6E-08
7.3E-09
1.2E-08
1.7E-08
2.1E-08
5.7E-09
6.6E-09
1.5E-08
1.6E-08
8.5E-09
1.3E-08
8.3E-09
8.0E-09
3.9E-09
3.7E-09
6.9E-09

2.5E-08
2.0E-08
1.2E-08
2.1E-08
1.7E-08
1.1E-08
9.5E-09
1.2E-08
1.4E-08
9.9E-09
1.0E-08
6.4E-09
6.9E-09
8.4E-09
9.1E-09
5.2E-09
5.0E-09
7.2E-09
7.5E-09
6.0E-09
6.8E-09
5.6E-09
5.3E-09
3.7E-09
3.3E-09
4.4E-09

1.8E-08
1.6E-08
1.2E-08
1.4E-08
1.2E-08
1.0E-08
8.9E-09
8.7E-09
9.0E-09
8.0E-09
7.6E-09
6.1E-09
5.5E-09
5.8E-09
5.7E-09
4.7E-09
4.3E-09
4.7E-09
4.8E-09
4.6E-09
4.6E-09
4.4E-09
4.2E-09
3.5E-09
3.2E-09
3.4E-09

1.4E-08
1.2E-08
1.1E-08
1.0E-08
9.7E-09
8.5E-09
7.5E-09
7.0E-09
6.8E-09
6.3E-09
5.9E-09
5.1E-09
4.6E-09
4.5E-09
4.3E-09
3.9E-09
3.6E-09
3.6E-09
3.5E-09
3.5E-09
3.4E-09
3.3E-09
3.2E-09
2.9E-09
2.7E-09
2.7E-09

TAMSMCA




TABLE 3-6: SUMMARY OF TRI+ SEDIMENT CONCENTRATIONS FROM THE FARLEY MODEL AND TEQ-BASED PREDICTIONS FOR 1993 - 2018

Tri+ Average PCB Results Tri+ 95% UCL Results Average Avian TEF 95% Avian TEF Average Mammalian TEF 95% UCL Mammalian TEF

152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Year Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc|
mgkg mgkg mgkg mgkg mokg mogkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mghkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg  mgkg  mgkg

1993 0.967 0.757 0.610 0.449 1.072 0.860 0.677 0505 82E-04 6.4E-04 52E-04 38E-04 91E-04 73E-04 58E-04 43E-04 63E-04 49E-04 40E-04 29E-04 7.0E-04 56E-04 44E-04 33E-04
1994 0.882 0.720 0.581 0.426 1.023 0.838 0.656 0490 75E-04 6.1E-04 4.9E-04 36E-04 87E-04 7.1E-04 56E-04 4.2E-04 58E-04 47E-04 38E-04 28E-04 6.7E-04 55E-04 4.3E-04 32E-04
1995 0.806 0.676 2181 0.406 0.999 0.817 0.652 0.474 69E-04 57E-04 19E-03 34E-04 B85E-04 6.9E-04 55E-04 4.0E-04 53E-04 44E-04 14E-03 26E-04 65E-04 53E-04 43E-04 3.1E-04
1996 0.809 0.649 2179 0.387 0.977 0.795 0.634 0.460 6.9E-04 55E-04 19E-03 33E-04 83E-04 6.8E-04 54E-04 3.9E-04 53E-04 42E-04 14E-03 25E-04 6.4E-04 52E-04 4.1E-04 3.0E-04
1997 0.787 0.630 0.503 0.370 0.954 0.777 0.606 0450 6.7E-04 54E-04 43E-04 31E-04 81E-04 6.6E-04 52E-04 3.8E-04 51E-04 41E-04 33E-04 24E-04 62E-04 51E-04 4.0E-04 29E-04
1998 0.728 0.600 0.482 0.355 0.942 0.766 0.590 0438 6.2E-04 51E-04 4.1E-04 30E-04 80E-04 65E-04 50E-04 3.7E-04 4.8E-04 39E-04 31E-04 23E-04 6.1E-04 50E-04 3.8E-04 29E-04
1999 0.680 0.568 0.460 0.341 0.938 0.761 0.574 0431 58E-04 4.8E-04 39E-04 29E-04 B8.0E-04 65E-04 49E-04 3.7E-04 4.4E-04 37E-04 30E-04 22E-04 6.1E-04 50E-04 3.7E-04 28E-04
2000 0.666 0.547 0.440 0.327 0.910 0.745 0.566 0421 57E-04 4.6E-04 3.7E-04 28E-04 7.7E-04 6.3E-04 48E-04 3.6E-04 43E-04 36E-04 29E-04 21E-04 59E-04 49E-04 3.7E-04 27E-04
2001 0.672 0.537 0.425 0.315 0.870 0.726 0.552 0411 57E-04 4.6E-04 3.6E-04 27E-04 7.4E-04 6.2E-04 47E-04 35E-04 4.4E-04 35E-04 28E-04 21E-04 57E-04 4.7E-04 3.6E-04 27E-04
2002 0.646 0.524 0.415 0.306 0.866 0.709 0.540 0.401 55E-04 45E-04 35E-04 26E-04 7.4E-04 6.0E-04 46E-04 34E-04 42E-04 34E-04 27E-04 20E-04 57E-04 4.6E-04 35E-04 26E-04
2003 0.616 0.506 0.401 0.296 0.848 0.695 0.528 0398 52E-04 4.3E-04 34E-04 25E-04 7.2E-04 59E-04 45E-04 34E-04 40E-04 33E-04 26E-04 19E-04 55E-04 45E-04 34E-04 26E-04
2004 0.586 0.486 0.387 0.286 0.872 0.700 0.524 0389 50E-04 4.1E-04 33E-04 24E-04 7.4E-04 59E-04 45E-04 33E-04 38E-04 32E-04 25E-04 19E-04 57E-04 4.6E-04 34E-04 25E-04
2005 0.566 0.468 0.372 0.276 0.875 0.693 0.513 0380 4.8E-04 4.0E-04 3.2E-04 23E-04 7.4E-04 59E-04 44E-04 3.2E-04 37E-04 31E-04 24E-04 18E-04 57E-04 45E-04 34E-04 25E-04
2006 0.561 0.457 0.360 0.267 0.811 0.675 0.503 0372 48E-04 3.9E-04 3.1E-04 23E-04 6.9E-04 57E-04 43E-04 3.2E-04 37E-04 30E-04 24E-04 17E-04 53E-04 44E-04 33E-04 24E-04
2007 0.549 0.446 0.350 0.259 0.789 0.658 0.500 0371 47E-04 3.8E-04 3.0E-04 22E-04 6.7E-04 56E-04 43E-04 3.2E-04 36E-04 29E-04 23E-04 17E-04 51E-04 43E-04 33E-04 24E-04
2008 0.528 0.434 0.340 0.251 0.809 0.646 0.489 0363 45E-04 3.7E-04 29E-04 21E-04 6.9E-04 55E-04 42E-04 31E-04 34E-04 28E-04 22E-04 16E-04 53E-04 42E-04 3.2E-04 24E-04
2009 0.508 0.421 0.329 0.244 0.839 0.656 0.480 0355 43E-04 3.66-04 28E-04 21E-04 7.1E-04 56E-04 41E-04 3.0E-04 33E-04 27E-04 22E-04 16E-04 55E-04 43E-04 31E-04 23E-04
2010 0.501 0.411 0.320 0.237 0.770 0.639 0.469 0.348 43E-04 35E-04 27E-04 20E-04 65E-04 54E-04 40E-04 3.0E-04 33E-04 27E-04 21E-04 15E-04 50E-04 4.2E-04 3.1E-04 23E-04
2011 0.494 0.403 0.312 0.230 0.714 0.617 0.457 0.340 4.2E-04 34E-04 27E-04 20E-04 6.1E-04 52E-04 39E-04 29E-04 32E-04 26E-04 20E-04 15E-04 47E-04 4.0E-04 3.0E-04 22E-04
2012 0.480 0.394 0.305 0.225 0.699 0.586 0.445 0332 4.1E-04 34E-04 26E-04 19E-04 509E-04 50E-04 38E-04 28E-04 31E-04 26E-04 20E-04 15E-04 46E-04 3.8E-04 29E-04 22E-04
2013 0471 0.386 0.298 0.219 0.679 0.571 0.433 0323 40E-04 3.3E-04 25E-04 19E-04 58E-04 49E-04 37E-04 27E-04 31E-04 25E-04 19E-04 14E-04 44E-04 37E-04 28E-04 21E-04
2014 0.457 0.377 0.291 0.214 0.668 0.558 0.421 0315 39E-04 3.2E-04 25E-04 18E-04 57E-04 4.7E-04 36E-04 27E-04 3.0E-04 25E-04 19E-04 14E-04 44E-04 36E-04 28E-04 21E-04
2015 0.443 0.367 0.284 0.208 0.659 0.560 0.411 0307 38E-04 3.1E-04 24E-04 18E-04 56E-04 4.8E-04 35E-04 26E-04 29E-04 24E-04 19E-04 14E-04 43E-04 37E-04 27E-04 20E-04
2016 0.429 0.357 0.276 0.203 0.706 0.557 0.403 0300 36E-04 3.0E-04 23E-04 17E-04 6.0E-04 4.7E-04 34E-04 26E-04 28E-04 23E-04 18E-04 13E-04 46E-04 3.6E-04 26E-04 20E-04
2017 0.418 0.348 0.269 0.198 0.714 0.556 0.395 0293 36E-04 3.0E-04 23E-04 17E-04 6.1E-04 4.7E-04 34E-04 25E-04 27E-04 23E-04 18E-04 13E-04 47E-04 3.6E-04 26E-04 19E-04
2018 0.407 0.339 0.261 0.193 0.679 0.561 0.388 0.287 35E-04 29E-04 22E-04 16E-04 58E-04 4.8E-04 33E-04 24E-04 27E-04 22E-04 17E-04 13E-04 44E-04 3.7E-04 25E-04 19E-04
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TABLE 3-7: ORGANIC CARBON NORMALIZED SEDIMENT CONCENTRATIONS
BASED ON USEPA PHASE 2 DATASET

Y ear

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

152 Total
Sed Conc
mg/kg
38.67
35.29
32.25
32.38
31.47
29.13
27.20
26.66
26.88
25.85
24.64
23.42
22.66
22.42
21.96
21.12
20.31
20.05
19.76
19.20
18.85
18.28
17.71
17.16
16.73
16.26

Tri+ Average PCB Results
113 Tota 90 Tota
Sed Conc  Sed Conc

mag/kg mg/kg
30.29 24.39
28.81 23.23
27.04 87.23
25.97 87.14
25.19 20.14
24.00 19.29
22.73 18.40
21.87 17.59
21.47 16.99
20.97 16.60
20.26 16.06
19.45 15.49
18.74 14.90
18.27 14.40
17.86 13.98
17.37 13.59
16.82 13.18
16.43 12.80
16.11 12.48
15.77 12.19
15.44 11.91
15.08 11.63
14.70 11.34
14.29 11.03
13.91 10.74
13.58 10.44

50 Total
Sed Conc
mag/kg
17.97
17.05
16.22
15.47
14.82
14.21
13.62
13.07
12.58
12.23
11.82
11.43
11.04
10.67
10.35
10.05
9.75
9.47
9.22
8.98
8.76
8.54
8.34
8.12
7.93
7.71

152 Total
Sed Conc
mg/kg
42.90
40.94
39.96
39.06
38.17
37.68
37.53
36.39
34.79
34.66
33.94
34.89
35.00
32.42
31.55
32.35
33.55
30.80
28.57
27.98
27.16
26.74
26.38
28.25
28.54
27.16

Tri+ 95% UCL Results

113 Total
Sed Conc
mag/kg
34.40
33.51
32.67
31.78
31.06
30.64
30.42
29.78
29.04
28.37
27.80
27.99
27.70
26.98
26.30
25.85
26.25
25.58
24.67
23.45
22.84
22.33
22.42
22.30
22.23
22.43

90 Total
Sed Conc
mg/kg
27.09
26.22
26.08
25.34
24.23
23.58
22.95
22.62
22.08
21.61
21.11
20.95
20.54
20.10
20.00
19.56
19.18
18.77
18.29
17.79
17.31
16.86
16.45
16.11
15.80
15.53

50 Total
Sed Conc
mag/kg
20.18
19.60
18.97
18.39
18.02
17.53
17.26
16.83
16.42
16.05
15.91
15.56
15.21
14.89
14.84
14.52
14.22
13.92
13.60
13.27
12.94
12.61
12.29
12.00
11.71
11.48

average TOC from Farley model 2.5%
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TABLE 3-8: SUMMARY OF TRI+ BENTHIC INVERTEBRATE CONCENTRATIONS FROM THE FISHRAND MODEL AND TEQ-BASED PREDICTIONS FOR 1993 - 2018

Tri+ Average PCB Results Tri+ 95% UCL Results Average Avian TEF 95% Avian TEF Average Mammalian TEF 95% UCL Mammalian TEF
152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic Benthic
Year Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

1993 1.754 1.393 1.131 0.831 1.885 1.495 1.215 0.893 24E-04 19E-04 1.6E-04 12E-04 26E-04 21E-04 17E-04 1.2E-04 19E-04 15E-04 12E-04 9.0E-05 20E-04 1.6E-04 13E-04 9.6E-05
1994 1573 1.304 1.073 0.780 1.686 1.398 1.151 0.837 2.2E-04 18E-04 15E-04 11E-04 23E-04 19E-04 16E-04 12E-04 17E-04 14E-04 12E-04 84E-05 18E-04 15E-04 12E-04 9.0E-05
1995 1.522 1.252 1.006 0.741 1.632 1.341 1.079 0.794 21E-04 17E-04 14E-04 10E-04 23E-04 19E-04 15E-04 1.1E-04 16E-04 14E-04 11E-04 B80E-05 18E-04 14E-04 12E-04 B8.6E-05
1996 1.502 1.202 0.958 0.713 1.610 1.289 1.026 0.764 2.1E-04 17E-04 13E-04 99E-05 22E-04 18E-04 14E-04 11E-04 16E-04 13E-04 10E-04 7.7E-05 17E-04 14E-04 11E-04 8.2E-05
1997 1.422 1.153 0.928 0.690 1.524 1.235 0.994 0.739 2.0E-04 16E-04 1.3E-04 96E-05 21E-04 17E-04 14E-04 1.0E-04 15E-04 1.2E-04 10E-04 7.4E-05 16E-04 13E-04 11E-04 8.0E-05
1998 1.362 1121 0.884 0.652 1.460 1.200 0.947 0.699 1.9E-04 16E-04 1.2E-04 90E-05 20E-04 17E-04 13E-04 9.7E-05 15E-04 1.2E-04 95E-05 7.0E-05 16E-04 1.3E-04 10E-04 7.5E-05
1999 1.291 1.087 0.852 0.633 1.386 1.166 0.912 0.678 1.8E-04 15E-04 1.2E-04 88E-05 1.9E-04 16E-04 1.3E-04 94E-05 14E-04 1.2E-04 9.2E-05 6.8E-05 15E-04 1.3E-04 98E-05 7.3E-05
2000 1.298 1.042 0.829 0.614 1.393 1.119 0.887 0.658 1.8E-04 14E-04 1.1E-04 85E-05 1.9E-04 16E-04 12E-04 9.1E-05 14E-04 1.1E-04 89E-05 6.6E-05 15E-04 1.2E-04 96E-05 7.1E-05
2001 1.269 1.027 0.804 0.595 1.360 1.103 0.861 0.637 1.8E-04 14E-04 1.1E-04 82E-05 1.9E-04 15E-04 12E-04 88E-05 14E-04 1.1E-04 87E-05 64E-05 15E-04 1.2E-04 93E-05 6.9E-05
2002 1.213 0.991 0.784 0.585 1.303 1.065 0.840 0.628 1.7E-04 14E-04 1.1E-04 81E-05 1.8E-04 15E-04 12E-04 87E-05 13E-04 1.1E-04 85E-05 6.3E-05 14E-04 1.1E-04 9.1E-05 6.8E-05
2003 1.140 0.946 0.767 0.564 1.225 1.016 0.823 0.606 1.6E-04 13E-04 1.1E-04 7.8E-05 17E-04 14E-04 1.1E-04 84E-05 12E-04 1.0E-04 83E-05 6.1E-05 13E-04 1.1E-04 89E-05 6.5E-05
2004 1122 0.912 0.727 0.539 1.208 0.981 0.781 0579 1.6E-04 13E-04 1.0E-04 75E-05 17E-04 14E-04 1.1E-04 8O0E-05 12E-04 9.8E-05 7.8E-05 5.8E-05 13E-04 1.1E-04 84E-05 6.2E-05
2005 1.091 0.904 0.700 0.519 1.174 0.972 0.752 0.557 15E-04 13E-04 9.7E-05 7.2E-05 1.6E-04 13E-04 10E-04 7.7E-05 12E-04 9.8E-05 7.6E-05 5.6E-05 13E-04 1.0E-04 81E-05 6.0E-05
2006 1.049 0.877 0.669 0.496 1.127 0.943 0.720 0.533 15E-04 12E-04 9.3E-05 69E-05 1.6E-04 13E-04 10E-04 7.4E-05 11E-04 95E-05 7.2E-05 53E-05 12E-04 10E-04 7.8E-05 5.7E-05
2007 1.035 0.859 0.652 0.482 1.113 0.924 0.701 0518 14E-04 12E-04 9.0E-05 6.7E-05 1.5E-04 13E-04 9.7E-05 7.2E-05 1.1E-04 9.3E-05 7.0E-05 5.2E-05 12E-04 1.0E-04 7.6E-05 5.6E-05
2008 0.999 0.827 0.633 0.469 1.077 0.890 0.680 0504 14E-04 11E-04 B88E-05 65E-05 1.5E-04 12E-04 9.4E-05 7.0E-05 1.1E-04 89E-05 6.8E-05 5.1E-05 12E-04 9.6E-05 7.3E-05 5.4E-05
2009 0978 0.802 0.619 0.459 1.055 0.864 0.665 0494 14E-04 11E-04 B86E-05 64E-05 15E-04 12E-04 9.2E-05 6.8E-05 1.1E-04 87E-05 6.7E-05 5.0E-05 11E-04 9.3E-05 7.2E-05 5.3E-05
2010 0.962 0.786 0.608 0.450 1.034 0.846 0.653 0484 1.3E-04 11E-04 B84E-05 62E-05 14E-04 12E-04 9.1E-05 6.7E-05 10E-04 85E-05 6.6E-05 4.9E-05 11E-04 9.1E-05 7.0E-05 5.2E-05
2011 0.922 0.779 0.587 0.443 0.991 0.838 0.631 0477 1.3E-04 11E-04 8.1E-05 6.1E-05 14E-04 12E-04 87E-05 6.6E-05 9.9E-05 84E-05 6.3E-05 4.8E-05 11E-04 9.0E-05 6.8E-05 5.1E-05
2012 0.899 0.762 0.573 0.433 0.966 0.820 0.616 0466 1.2E-04 11E-04 7.9E-05 60E-05 1.3E-04 11E-04 B85E-05 65E-05 9.7E-05 82E-05 6.2E-05 4.7E-05 10E-04 8.8E-05 6.7E-05 5.0E-05
2013 0.879 0.745 0.556 0.420 0.945 0.802 0.598 0452 1.2E-04 10E-04 7.7E-05 58E-05 1.3E-04 11E-04 83E-05 6.3E-05 9.5E-05 80E-05 6.0E-05 45E-05 10E-04 8.6E-05 64E-05 4.9E-05
2014 0.870 0.727 0.543 0.410 0.935 0.782 0.583 0441 1.2E-04 10E-04 7.5E-05 57E-05 1.3E-04 11E-04 8.1E-05 6.1E-05 9.4E-05 7.8E-05 59E-05 4.4E-05 10E-04 84E-05 63E-05 4.8E-05
2015 0.845 0.700 0.532 0.400 0.911 0.754 0.572 0430 1.2E-04 97E-05 7.4E-05 55E-05 1.3E-04 10E-04 7.9E-05 6.0E-05 9.1E-05 7.6E-05 57E-05 4.3E-05 98E-05 8.1E-05 6.2E-05 4.6E-05
2016 0.853 0.681 0.521 0.392 0.923 0.734 0.560 0422 1.2E-04 94E-05 7.2E-05 54E-05 1.3E-04 10E-04 7.8E-05 58E-05 9.2E-05 7.3E-05 56E-05 4.2E-05 10E-04 7.9E-05 6.0E-05 4.5E-05
2017 0.842 0.675 0.515 0.382 0.912 0.729 0.553 0411 1.2E-04 94E-05 7.1E-05 53E-05 1.3E-04 10E-04 7.7E-05 57E-05 9.1E-05 7.3E-05 56E-05 4.1E-05 98E-05 7.9E-05 6.0E-05 4.4E-05
2018 0.822 0.673 0.505 0.373 0.890 0.728 0.543 0402 1.1E-04 9.3E-05 7.0E-05 52E-05 1.2E-04 10E-04 7.5E-05 5.6E-05 8.9E-05 7.3E-05 54E-05 4.0E-05 9.6E-05 7.9E-05 59E-05 4.3E-05
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TABLE 3-9: SPOTTAIL SHINER PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 0.36 0.46 0.76 0.25 0.33 0.49 0.21 0.27 0.39 0.20 0.26 0.38
1994 0.28 0.41 0.63 0.23 0.31 0.45 0.19 0.24 0.35 0.18 0.23 0.33
1995 0.22 0.29 0.51 0.18 0.23 0.35 0.16 0.21 0.31 0.16 0.20 0.29
1996 0.29 0.40 0.66 0.20 0.27 0.40 0.15 0.20 0.29 0.15 0.18 0.27
1997 0.25 0.32 0.51 0.17 0.23 0.34 0.14 0.18 0.27 0.13 0.17 0.25
1998 0.18 0.22 0.34 0.14 0.19 0.28 0.12 0.16 0.24 0.12 0.15 0.22
1999 0.15 0.20 0.31 0.12 0.16 0.25 0.11 0.14 0.21 0.11 0.14 0.20
2000 0.16 0.22 0.35 0.12 0.17 0.25 0.10 0.13 0.20 0.10 0.13 0.19
2001 0.19 0.24 0.39 0.12 0.17 0.26 0.09 0.13 0.19 0.09 0.12 0.18
2002 0.15 0.19 0.30 0.12 0.15 0.23 0.09 0.12 0.19 0.09 0.11 0.17
2003 0.13 0.18 0.30 0.11 0.14 0.22 0.09 0.12 0.18 0.08 0.11 0.16
2004 0.10 0.14 0.22 0.09 0.12 0.18 0.08 0.10 0.16 0.08 0.10 0.15
2005 0.11 0.15 0.23 0.08 0.11 0.18 0.07 0.10 0.15 0.07 0.09 0.14
2006 0.12 0.17 0.29 0.08 0.12 0.18 0.06 0.09 0.14 0.06 0.09 0.13
2007 0.10 0.14 0.22 0.08 0.11 0.18 0.06 0.09 0.13 0.06 0.08 0.12
2008 0.09 0.11 0.19 0.07 0.10 0.16 0.06 0.08 0.13 0.06 0.08 0.12
2009 0.07 0.11 0.18 0.06 0.09 0.15 0.06 0.08 0.12 0.05 0.07 0.11
2010 0.10 0.14 0.21 0.07 0.10 0.15 0.05 0.08 0.12 0.05 0.07 0.11
2011 0.09 0.13 0.21 0.07 0.10 0.16 0.05 0.08 0.12 0.05 0.07 0.10
2012 0.09 0.13 0.20 0.07 0.10 0.16 0.05 0.08 0.12 0.05 0.07 0.10
2013 0.10 0.13 0.22 0.07 0.10 0.15 0.05 0.07 0.11 0.05 0.07 0.10
2014 0.09 0.12 0.20 0.07 0.10 0.15 0.05 0.07 0.11 0.05 0.06 0.10
2015 0.08 0.11 0.19 0.06 0.09 0.14 0.05 0.07 0.11 0.05 0.06 0.09
2016 0.06 0.09 0.14 0.05 0.08 0.12 0.05 0.07 0.10 0.04 0.06 0.09
2017 0.06 0.08 0.13 0.05 0.07 0.11 0.04 0.06 0.09 0.04 0.06 0.09
2018 0.07 0.09 0.14 0.05 0.07 0.12 0.04 0.06 0.10 0.04 0.06 0.09
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TABLE 3-10: PUMPKINSEED PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 1.16 1.57 2.54 0.76 1.05 1.73 0.58 0.84 1.37 0.57 0.79 1.31
1994 0.86 1.17 1.87 0.67 0.95 1.54 0.53 0.75 1.25 0.50 0.71 1.17
1995 0.74 1.03 1.71 0.53 0.77 1.28 0.46 0.66 1.09 0.45 0.63 1.04
1996 0.92 1.26 2.03 0.59 0.81 1.33 0.43 0.62 1.02 0.40 0.58 0.94
1997 0.78 1.06 1.72 0.51 0.74 1.24 0.39 0.57 0.95 0.37 0.53 0.86
1998 0.53 0.77 1.28 0.42 0.61 1.02 0.36 0.53 0.87 0.34 0.49 0.79
1999 047 0.68 1.13 0.37 0.54 0.90 0.32 0.46 0.77 0.30 0.44 0.72
2000 0.49 0.67 1.10 0.36 0.50 0.84 0.29 0.42 0.70 0.28 0.40 0.65
2001 0.55 0.75 1.22 0.37 0.52 0.87 0.28 0.40 0.66 0.26 0.37 0.60
2002 0.45 0.65 1.10 0.34 0.50 0.85 0.27 0.39 0.65 0.25 0.35 0.58
2003 043 0.60 1.00 0.32 0.46 0.77 0.25 0.36 0.61 0.23 0.33 0.55
2004 0.32 0.46 0.78 0.27 0.39 0.67 0.23 0.33 0.56 0.21 0.31 0.51
2005 0.33 0.46 0.77 0.26 0.36 0.62 0.21 0.30 0.52 0.20 0.28 0.47
2006 0.40 0.55 0.91 0.26 0.37 0.63 0.20 0.29 0.49 0.19 0.27 0.44
2007 0.32 0.45 0.75 0.26 0.36 0.61 0.20 0.28 0.47 0.18 0.25 0.42
2008 0.28 0.41 0.70 0.23 0.34 0.57 0.18 0.27 0.45 0.17 0.24 0.40
2009 0.26 0.37 0.64 0.21 0.30 0.52 0.17 0.25 0.43 0.16 0.23 0.38
2010 0.29 0.41 0.70 0.21 0.30 0.52 0.17 0.24 0.40 0.15 0.22 0.36
2011 0.32 0.45 0.75 0.23 0.32 0.54 0.17 0.24 0.40 0.15 0.21 0.35
2012 0.29 0.42 0.71 0.22 0.31 0.53 0.17 0.24 0.41 0.15 0.21 0.35
2013 0.32 0.45 0.76 0.22 0.32 0.54 0.17 0.24 0.40 0.15 0.21 0.35
2014 0.29 0.42 0.70 0.21 0.30 0.52 0.16 0.23 0.39 0.14 0.20 0.33
2015 0.26 0.37 0.62 0.20 0.29 0.48 0.15 0.22 0.38 0.14 0.20 0.32
2016 0.20 0.30 0.52 0.18 0.26 0.44 0.14 0.21 0.36 0.13 0.19 0.32
2017 0.19 0.29 0.50 0.16 0.24 0.41 0.14 0.20 0.34 0.13 0.18 0.30
2018 0.20 0.29 0.51 0.16 0.23 0.40 0.13 0.19 0.33 0.12 0.17 0.29
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TABLE 3-11: YELLOW PERCH PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 0.85 0.99 1.28 0.64 0.75 0.98 0.51 0.60 0.78 0.41 0.47 0.61
1994 0.71 0.85 1.11 0.58 0.69 0.90 0.47 0.56 0.73 0.38 0.44 0.57
1995 0.67 0.80 1.04 0.54 0.64 0.84 0.44 0.53 0.69 0.35 0.41 0.53
1996 0.70 0.83 1.06 0.52 0.61 0.81 0.42 0.49 0.65 0.33 0.39 0.50
1997 0.66 0.78 1.01 0.50 0.59 0.78 0.39 0.47 0.62 0.31 0.36 0.47
1998 0.58 0.71 0.92 0.47 0.56 0.73 0.37 0.45 0.59 0.29 0.35 0.45
1999 0.52 0.63 0.83 0.43 0.51 0.68 0.35 0.42 0.55 0.27 0.33 0.43
2000 0.50 0.60 0.79 0.40 0.49 0.64 0.33 0.40 0.52 0.26 0.31 0.40
2001 051 0.62 0.81 0.40 0.48 0.63 0.32 0.38 0.50 0.25 0.29 0.39
2002 0.50 0.60 0.78 0.39 0.47 0.62 0.31 0.37 0.49 0.24 0.28 0.37
2003 0.46 0.55 0.73 0.37 0.45 0.59 0.30 0.36 0.47 0.23 0.27 0.36
2004 0.42 0.50 0.67 0.35 0.42 0.56 0.28 0.34 0.45 0.22 0.26 0.34
2005 0.40 0.48 0.64 0.33 0.40 0.53 0.27 0.32 0.43 0.21 0.25 0.33
2006 0.42 0.50 0.66 0.32 0.39 0.52 0.26 0.31 0.41 0.20 0.24 0.32
2007 0.40 0.47 0.63 0.31 0.38 0.51 0.25 0.30 0.40 0.19 0.23 0.31
2008 0.38 0.46 0.60 0.31 0.37 0.49 0.24 0.29 0.39 0.19 0.22 0.30
2009 0.35 0.42 0.57 0.29 0.35 0.47 0.23 0.28 0.38 0.18 0.22 0.29
2010 0.35 0.42 0.56 0.28 0.34 0.46 0.22 0.27 0.36 0.17 0.21 0.28
2011 0.36 0.43 0.57 0.28 0.34 0.46 0.22 0.27 0.35 0.17 0.20 0.27
2012 0.35 0.42 0.55 0.28 0.34 0.45 0.21 0.26 0.35 0.17 0.20 0.26
2013 0.35 0.42 0.55 0.27 0.33 0.44 0.21 0.26 0.34 0.16 0.20 0.26
2014 0.33 0.40 0.53 0.27 0.32 0.43 0.21 0.25 0.33 0.16 0.19 0.25
2015 031 0.38 0.51 0.26 0.31 0.42 0.20 0.24 0.32 0.15 0.19 0.25
2016 0.30 0.36 0.48 0.25 0.30 0.40 0.19 0.24 0.31 0.15 0.18 0.24
2017 0.29 0.35 0.47 0.24 0.29 0.39 0.19 0.23 0.30 0.15 0.18 0.23
2018 0.28 0.34 0.45 0.23 0.28 0.37 0.18 0.22 0.29 0.14 0.17 0.23
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TABLE 3-12: WHITE PERCH PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 2.69 2.86 3.30 2.08 221 2.55 1.65 1.75 2.03 1.32 1.39 1.58
1994 2.32 2.47 2.88 191 2.03 2.37 1.54 1.64 1.92 1.23 1.29 1.47
1995 2.16 2.32 2.70 1.76 1.88 221 1.43 1.53 1.81 1.14 1.20 1.38
1996 2.32 2.45 2.77 1.70 1.80 2.10 1.35 1.44 1.69 1.07 1.13 1.29
1997 2.10 2.24 2.61 1.62 1.73 2.04 1.28 1.37 1.62 1.01 1.07 1.23
1998 1.86 2.01 2.40 1.54 1.63 191 1.21 1.30 1.55 0.95 1.02 1.18
1999 1.72 1.84 2.17 1.39 1.49 1.78 1.13 1.22 1.45 0.89 0.96 1.11
2000 1.66 1.77 211 1.31 141 1.69 1.07 1.15 1.37 0.85 0.90 1.05
2001 1.72 1.82 2.12 1.29 1.39 1.66 1.02 1.10 1.32 0.81 0.86 1.01
2002 1.65 1.76 2.06 1.27 1.37 1.63 1.00 1.07 1.28 0.78 0.83 0.97
2003 151 1.62 1.92 1.21 1.30 1.56 0.96 1.03 1.24 0.75 0.80 0.94
2004 1.36 1.47 1.78 1.13 1.23 1.48 0.91 0.99 1.19 0.71 0.76 0.90
2005 131 1.42 1.72 1.07 1.16 141 0.87 0.94 1.13 0.68 0.73 0.86
2006 1.36 1.45 1.73 1.05 1.14 1.38 0.83 0.90 1.09 0.65 0.70 0.83
2007 1.30 1.40 1.66 1.02 1.11 1.34 0.80 0.87 1.06 0.63 0.67 0.80
2008 1.23 1.33 1.61 1.00 1.08 1.31 0.78 0.85 1.03 0.61 0.65 0.78
2009 1.15 1.24 151 0.95 1.03 1.25 0.75 0.82 0.99 0.58 0.63 0.75
2010 1.17 1.26 1.52 0.92 1.01 1.23 0.72 0.79 0.96 0.56 0.61 0.73
2011 1.19 1.28 1.52 0.92 1.00 1.21 0.71 0.77 0.94 0.55 0.59 0.71
2012 114 1.23 1.48 0.91 0.99 1.20 0.71 0.76 0.93 0.54 0.58 0.69
2013 115 1.24 1.47 0.90 0.97 1.17 0.69 0.75 0.90 0.53 0.57 0.67
2014 1.09 1.17 1.40 0.87 0.94 1.14 0.67 0.72 0.88 0.51 0.55 0.66
2015 1.03 1.11 1.34 0.84 0.91 1.10 0.65 0.70 0.86 0.50 0.53 0.64
2016 0.98 1.06 1.29 0.81 0.88 1.07 0.63 0.68 0.83 0.48 0.52 0.62
2017 094 1.02 1.25 0.77 0.84 1.03 0.61 0.66 0.81 0.47 0.51 0.61
2018 0.92 1.01 1.23 0.76 0.83 1.02 0.59 0.65 0.80 0.46 0.50 0.60
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TABLE 3-13: BROWN BULLHEAD PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 2.34 3.32 5.48 1.78 2.55 4.28 1.43 2.05 3.44 1.10 1.57 2.59
1994 2.04 2.94 4.90 1.66 2.39 4.00 1.35 1.93 3.25 1.03 1.47 2.44
1995 1.90 2.74 4.56 1.54 2.23 3.75 1.26 1.82 3.06 0.97 1.39 231
1996 1.93 2.77 4.61 1.49 2.14 3.60 1.19 1.72 2.90 0.91 1.31 2.18
1997 1.83 2.63 4.38 1.43 2.07 3.45 1.14 1.64 2.77 0.87 1.24 2.08
1998 1.69 2.43 4.06 1.34 1.95 3.28 1.09 1.57 2.64 0.83 1.18 1.97
1999 1.52 2.20 3.70 1.25 1.81 3.05 1.02 1.48 2.50 0.78 1.13 1.88
2000 148 2.16 3.63 1.20 1.75 2.93 0.97 141 2.36 0.74 1.07 1.79
2001 150 2.17 3.62 1.18 1.72 2.87 0.93 1.36 2.28 0.71 1.03 1.71
2002 144 2.09 3.49 1.15 1.67 2.80 0.91 1.32 221 0.69 0.99 1.66
2003 1.35 1.96 3.29 1.09 1.60 2.69 0.87 1.27 2.14 0.66 0.96 1.60
2004 1.26 1.83 3.08 1.04 1.52 257 0.83 1.22 2.06 0.63 0.92 1.54
2005 1.21 1.78 2.99 1.00 1.46 2.46 0.80 1.17 1.97 0.61 0.89 1.48
2006 1.23 1.78 2.98 0.98 1.43 2.40 0.77 1.13 1.90 0.59 0.85 1.43
2007 1.17 1.71 2.88 0.95 1.39 2.34 0.75 1.10 1.84 0.57 0.82 1.38
2008 1.13 1.64 2.77 0.93 1.35 2.27 0.73 1.06 1.78 0.55 0.80 1.34
2009 1.08 1.57 2.65 0.89 1.30 2.19 0.70 1.03 1.72 0.53 0.77 1.29
2010 1.06 1.57 2.64 0.87 1.27 2.14 0.68 1.00 1.67 0.52 0.75 1.25
2011 1.07 1.55 2.62 0.86 1.26 211 0.66 0.97 1.64 0.50 0.73 1.22
2012 1.04 1.52 2.55 0.84 1.24 2.07 0.65 0.96 1.61 0.49 0.72 1.20
2013 1.02 1.49 251 0.83 1.21 2.03 0.64 0.93 1.57 0.48 0.70 1.16
2014 0.99 1.44 2.42 0.81 1.18 1.98 0.62 0.91 1.53 0.47 0.68 1.13
2015 0.95 1.38 2.33 0.78 1.14 1.92 0.61 0.89 1.49 0.46 0.66 111
2016 0.90 1.32 2.24 0.76 1.10 1.86 0.59 0.86 1.44 0.44 0.64 1.08
2017 0.88 1.28 2.16 0.73 1.07 1.80 0.57 0.83 1.40 0.43 0.63 1.05
2018 0.85 1.25 2.12 0.71 1.04 1.77 0.55 0.81 1.37 0.42 0.61 1.03
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TABLE 3-14: LARGEMOUTH BASS PREDICTED TRI+ CONCENTRATIONS FOR 1993 - 2018

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median Percentile 25th Median Percentile 25th Median Percentile
(mgkkg (mghkg (mghkg  (mglkg  (mglkg (mg/kg  (mg/kg  (mg/kg  (mgkg  (mgrkg  (mglkg  (mglkg
wet wet wet wet wet wet wet wet wet wet wet wet
Year  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993 11.28 14.33 21.56 7.50 9.58 14.39 1.84 2.23 3.05 1.75 211 2.86
1994 8.05 10.38 15.44 6.55 8.37 12.63 1.69 2.03 2.78 1.57 1.89 257
1995 7.10 8.92 13.51 5.89 7.45 11.24 1.52 1.83 2.53 141 1.70 2.30
1996 8.25 10.58 15.79 5.39 6.94 10.40 1.37 1.67 2.30 1.28 1.53 2.08
1997 7.62 9.63 14.45 5.26 6.71 10.08 1.29 1.56 2.14 1.17 1.42 1.92
1998 6.05 7.56 11.61 473 6.10 9.19 1.20 1.44 1.98 1.09 1.30 1.78
1999 5.06 6.53 9.76 3.96 5.10 7.73 1.07 1.29 1.78 0.98 1.18 1.62
2000 4.78 6.12 9.25 3.57 4.64 7.04 0.96 1.17 1.63 0.89 1.08 1.48
2001 5.34 6.96 10.34 3.64 4,70 7.11 0.90 1.11 1.55 0.83 1.01 1.39
2002 5.07 6.37 9.66 3.62 4.65 7.07 0.88 1.08 1.50 0.79 0.97 1.32
2003 4.34 5.66 8.54 3.31 427 6.52 0.84 1.03 143 0.75 0.92 1.26
2004 3.59 457 7.01 2.96 3.79 5.81 0.78 0.95 1.33 0.70 0.86 1.18
2005 3.35 4.35 6.61 2.68 3.48 5.31 0.72 0.88 1.23 0.65 0.80 1.10
2006 3.83 4.90 7.49 2.65 3.44 5.23 0.67 0.83 1.16 0.61 0.75 1.03
2007 3.48 452 6.79 2.60 3.37 5.10 0.65 0.80 1.13 0.58 0.71 0.98
2008 3.32 421 6.41 2.53 3.24 4.96 0.63 0.77 1.09 0.55 0.68 0.94
2009 281 3.64 5.57 2.29 2.96 454 0.59 0.73 1.03 0.53 0.65 0.90
2010 299 3.84 5.80 2.18 2.83 431 0.56 0.69 0.98 0.50 0.62 0.86
2011 3.28 4.29 6.49 2.31 3.01 457 0.56 0.69 0.97 0.48 0.60 0.83
2012 299 3.84 5.81 2.27 2.94 4.49 0.56 0.68 0.96 0.48 0.58 0.82
2013 3.19 4.18 6.30 2.33 3.03 4.62 0.57 0.70 0.98 0.49 0.60 0.82
2014 294 3.80 5.80 2.22 2.87 4.38 0.53 0.66 0.93 0.46 0.56 0.79
2015 270 351 5.36 211 2.74 417 0.52 0.64 0.90 0.45 0.55 0.77
2016 2.56 3.22 497 1.99 2.55 3.91 0.50 0.61 0.86 0.43 0.53 0.74
2017 2.27 2.90 4.44 1.82 2.35 3.59 0.47 0.58 0.81 0.42 0.52 0.72
2018 2.16 2.82 4.30 1.71 2.23 3.42 0.44 0.55 0.78 0.40 0.49 0.68
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TABLE 3-15: STRIPED BASS PREDICTED TRI+ CONCENTRATIONS
FOR 1993 - 2018

River Mile 152 River Mile 113

95th 95th
25th Median  Percentile 25th Median  Percentile
(mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet
Y ear weight) weight) weight) weight) weight) weight)

1993 28.66 36.41 54.77 3.90 4.98 7.48
1994 20.43 26.37 39.23 3.40 4.35 6.57
1995 18.03 22.65 34.33 3.06 3.88 5.85
1996 20.95 26.88 40.12 2.81 3.61 541
1997 19.34 24.47 36.70 2.73 3.49 5.24
1998 15.36 19.19 29.49 2.46 3.17 4.78
1999 12.85 16.58 24.80 2.06 2.65 4.02
2000 12.15 15.55 23.50 1.86 241 3.66
2001 13.57 17.67 26.26 1.89 244 3.69
2002 12.87 16.19 24.54 1.88 242 3.68
2003 11.02 14.37 21.69 172 222 3.39
2004 9.12 11.61 17.80 1.54 197 3.02
2005 8.50 11.04 16.80 1.39 181 2.76
2006 9.72 12.45 19.03 1.38 179 2.72
2007 8.85 11.49 17.26 1.35 1.75 2.65
2008 8.43 10.69 16.27 1.32 1.69 2.58
2009 7.14 9.25 14.16 1.19 1.54 2.36
2010 7.59 9.74 14.73 114 147 2.24
2011 8.33 10.89 16.50 1.20 1.56 2.38
2012 7.58 9.75 14.75 1.18 1.53 2.33
2013 8.11 10.62 15.99 121 1.58 2.40
2014 7.47 9.66 14.72 115 1.49 2.28
2015 6.87 8.92 13.60 1.09 1.42 2.17
2016 6.51 8.17 12.62 1.03 133 2.03
2017 5.77 7.36 11.27 0.95 1.22 1.87

2018 5.50 7.16 10.92 0.89 1.16 1.78




TABLE 3-16

EXPOSURE PARAMETERS FOR THE TREE SWALLOW (Tachycineta bicolor)

Exposure Parameters

Range Reported
for Species

Common Name

Genus

Species

Sex (M/F)

Age (Adult/duv.)

Male/Female Body Weight (kg) *

Total Daily Dietary Ingestion (kg/day wet wt.) ?
Total Daily Dietary Ingestion (kg/day dry wt.) *
Genera Dietary Characterization

Percent Diet Composition (% wet wt.) 4

Fish (Total Component)

Adquatic Invertebrates (Total Component)®
Non-river Related Diet Sources

Water Consumption Rate (L/day) ®

Percent Incidental Sediment Ingestion in Diet’
Foraging Territory (km) &

Behavioral Modification Factors in the Exposure Assessment®
Tempora Migration CorrectionFactor (1-%Annua Temporal Displaceme
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/

Habitat Use Factor (Temporal use factor %)

Temporal Reproductive Period (Mating/Gestation/Birth)™ **

Tree Swallow
Tachycineta
bicolor
Female Male
Adult, Breeding
0.0210 0.0206
0.018 0.018
0.005 -

Insectivore

0%
100%
0%
0.0044
0.00%
0.1

1

1

1
April - June

0.017-0.0255 (M and F)
0.016-0.020
No Contact with Sediments

0%
95.0% - 100.0%
0%
0.0038-0.0050
No Contact with Sediments
0.1-0.2

Feeds over open water habitats
April - June

Notes: * Secord and McCarty (1997), Robertson et a. (1992); 2Estimated from Nagy (1987) and USEPA (December, 1993); *No contact with sediments;

* Secord and McCarty (1997), McCarty and Winkler (In Press) ® Emergent forms of insects with partial aquatic life histories; ® Calder and Braun (1983 In USE
December 1993), Davis (1982); " Robertson et al. (1992); ® McCarty and Winkler (In Press); ° Robertson et al. (1992), see text for rationale;*® Bull (1998), And

(1988).

TAMS/MCA



TABLE 3-17

EXPOSURE PARAMETERS FOR THE MALLARD (Anas platyrhynchos)

Exposure Parameters

Range Reported
for Species

Common Name

Genus

Species

Sex (M/F)

Age (Adult/duv.)

Male/Female Body Weight (kg) *

Total Daily Dietary Ingestion (kg/day wet wt.)
Total Daily Dietary Ingestion (kg/day dry wt.) *
Genera Dietary Characterization

Percent Diet Composition (% wet wt.) 4

Fish (Total Component)

Aquatic Invertebrates (Total Component)
Aquatic Vegetation/Seeds

Water Consumption Rate (L/day) °

Percent Incidental Sediment Ingestion in Diet °

2

Foraging Territory ( km) ’

Behavioral Modification Factors in the Exposure Assessment ®
Tempora Migration CorrectionFactor (1-%Annua Temporal Displaceme
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/

Habitat Use Factor (Temporal use factor %)

Temporal Reproductive Period (M ating/Gestation/Birth)**°

Mallard
Anas
platyrhychos
Female Mae
Adult, Breeding
1.06 124
0.292 0.322
0.061 0.067

Opportunistic Omnivore

0%
50%
48%
0.061 0.068
2.00%
540.0 620.0

1

1

1
February -May

101-111FM 1.21-1.27
0.270-0.279 F/0.317-0.326 M
0.058-0.063 F/ 0.066-0.068 M

0%
10 - 100%

8-90%
0.059-0.063 F/ 0.067 - 0.069 M
2.00%
40.0-1440.0 Ha

Resident
Active Year Round
Riparian habitats preferred
February -May

! Dunning (1993), USEPA (December 1993); ? Estimated from Nagy (1987) and USEPA (December 1993); ® Estimated from USEPA (December 1993);

* Average of diet study summaries presented in USEPA (December 1993); ® Calder and Braun (1983 In USEPA, December 1993); ® Beyer et al. (1994);
" Kirby et al. (1985 In USEPA, December 1993); ® Bull (1998), USEPA (December 1993); °*° Bull (1998), Andrle and Carroll (1988).
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TABLE 3-18
EXPOSURE PARAMETERS FOR BELTED KINGFISHER (Ceryle alcyon')

Range Reported

Exposure Parameters for Species
Common Name Belted Kingfisher -
Genus Ceryle -
Species alcyon -
Sex (M/F) Female Male -
Age (Adult/duv.) Adult, Breeding -
Male/Female Body Weight (kg) * 0.147 0.147 0.136-0.158 M and F
Total Daily Dietary Ingestion (kg/day wet wt.) 2 0.058 0.058 0.055-0.060 M and F
Total Daily Dietary Ingestion (kg/day dry wt.) 0.017 0.017 -
Genera Dietary Characterization Opportunistic Piscivore -
Percent Diet Composition (% wet wt.) *
Fish (Total Component) 78% 46% - 100%
Aquatic Invertebrates (Total Component) 22% 5% - 41%
Non-river Related Diet Sources 0% 0-4.3%
Water Consumption Rate (L/day) ° 0.016 0.015-0.017
Percent Incidental Sediment Ingestion in Diet 6 1.00% nests in banks, grooming
Foraging Territory ( km) ’ 0.70 0.389-1.03
Behavioral Modification Factors in the Exposure Assessment 8
Tempora Migration CorrectionFactor (1-%Annua Temporal Displacement) 1 Resident
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/Aset.) 1 Active Year Round
Habitat Use Factor (Temporal use factor %) 1 Riparian habitats preferred
Temporal Reproductive Period (Mating/Gestation/Hatching)®*° April - June April - June
! Brooks and Davis (1987), Poole (1932); ?Estimated from Nagy (1987) and USEPA (December 1993); ®No contact with sediments;
* Gould unpublished data‘ln USEPA, December 1993), Davis (1982); ° Calder and Braun (1983 In USEPA December 1993); ®Best Professional
Judgment based on Davis (1982); ” Davis (1982); ® Bull (1998), USEPA (December 1993); **° Bull (1998), Andrle and Carroll (1988).
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EXPOSURE PARAMETERS FOR GREAT BLUE HERON (Ardea herodias)

TABLE 3-19

Exposure Parameters

Range Reported
for Species

Common Name

Genus

Species

Sex (M/F)

Age (Adult/Juvenile)

Male/Female Body Weight (kg) *

Total Daily Dietary Ingestion (kg/day wet wt.) >
Total Daily Dietary Ingestion (kg/day dry wt.) *
Genera Dietary Characterization

Percent Diet Composition (% wet wt.) 4

Fish (Total Component)

Aquatic Invertebrates (Total Component)
Non-river Related Diet Sources

Water Consumption Rate (L/day) °

Percent Incidental Sediment Ingestion in Diet °
Foraging Territory ( km) ’

Behavioral Modification Factors in the Exposure Assessment ®

Tempora Migration CorrectionFactor (1-%Annua Tempora Displacement)
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/Aset.)

Habitat Use Factor (Temporal use factor %)

Temporal Reproductive Period (M ating/Gestation/Birth)**°

Great Blue Heron
Ardea
herodias
Femae Male
Adult, Breeding
2.20 2.58
0.352 0.390
0.097 0.108

Opportunistic Piscivore

98%
1%
1%
0.100 0.111
2.00%
0.98

March - June

1.87-2.54 F/ 2.28-2.88 M
0.284-0.431 F/ 0.331-0.455 M

72-98%

1-18%

0-4.3%
0.089-0.110 F/ 0.102-0.119 M

0.6-1.37

Resident
Active Year Round
Riparian habitats preferred
March -June

Notes: * Dunning (1993) ; ? Estimated from Nagy (1987) and USEPA (December 1993); ¢ Alexander (1977 In USEPA, December 1993), Cotaam and Uhler (1945);

® Calder and Braun (1983 In USEPA, December 1993); ® Best Professional Judgement based on Eckert and Karalus (1988); 7 Peifer (1979 In USEPA (December, 1993);
8 USEPA (December, 1993); **° Bull (1998) and Andrle and Carroll (1988).
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TABLE 3-20

EXPOSURE PARAMETERS FOR BALD EAGLE (Haliaeetus leucocephalus )

Exposure Parameters

Range Reported
for Species

Common Name

Genus

Species

Sex (M/F)

Age (Adult/Juvenile)

Male/Female Body Weight (kg) *

Total Daily Dietary Ingestion (kg/day wet wt.)
Total Daily Dietary Ingestion (kg/day dry wt.)
General Dietary Characterization *

Percent Diet Composition (% wet wt.) 4

Fish (Total Component)

Aquatic Invertebrates (Total Component)
Non-river Related Diet Sources

Water Consumption Rate (L/day) °

Percent Incidental Sediment Ingestion in Diet ©
Foraging Territory (km)

2

Habitat Use Factor (Tempora use factor %)

Behavioral Modification Factors in the Exposure Assessment 8

Temporal Reproductive Period (Mating/Gestation/Birth)

Tempora Migration CorrectionFactor (1-%Annual Temporal Displacement)
Temporal Hibernation/Asetivation Correction Factor (1-%Tempora Hib/Aset.)

Bald Eagle
Haliaeetus
leucocephalus
Female Male
Adult, Breeding
5.10 3.20
0.65 0.46

Opportunistic Piscivore

100%
0%
0%
0.175 0.129
0.00%
5.0

1

1

1
February - May

4.5-5.6 F/M 3.0-34
0.60-0.69 F/0.46-0.49 M

70-100%
0-18%
0-4.3%

0.162-0.187 F/0.123-0.134 M

0.00%
3.0-7.0Km

Resident
Active Year Round

Riparian habitats preferred

February - May

' Bopp (1999), USEPA (December 1993), Dunning (1993); 2, * Estimated from Nagy (1987) and USEPA (December 1993);
“ Nye (1999), Bull (1998), USEPA (December 1993), Nye and Suring (1978); ° Caluder and Braun (1983 In USEPA December 1993);

®Best Professional Judgement - USEPA (December 1993);
" Craig et al. (1988 In USEPA, December 1993); & Nye (1999), USEPA (December 1993); °*° Nye (1999), Andrle and Carroll (1988).
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TABLE 3-21
EXPOSURE PARAMETERS FOR LITTLE BROWN BAT (Myotis lucifugus)

Proximal Range Reported

Exposure Parameters for Species
Common Name Little Brown Bat -
Genus Myotis -
Species lucifugus -
Sex (M/F) Female Male -
Age (Adult/Jduv.) Adult, Breeding -
Male/Female Body Weight (kg) * 0.0071 0.0069 0.0042-0.0094 /0.0055-0.0077
Total Daily Dietary Ingestion (kg/day wet wt.) > 0.0025 0.0025 0.0025-0.0037 F/ No Male Data
Total Daily Dietary Ingestion (kg/day dry wt.) ® - - -
General Dietary Characterization * Insectivore -
Percent Diet Composition (% wet wt.) 4
Fish (Total Component) 0.0% 0%
Aquatic Invertebrates (Total Component) 100.0% 87.0 % - 100.0%
Non-river Related Diet Sources 0.0% 0%-13.0%
Water Consumption Rate (L/day) ° 0.0011 0.0011 Based upon 0.007 Kg
Percent Incidental Sediment Ingestion in Diet © 0.00% 0.00% 0.00%
Home Range (km) ’ 0.1 >0.1 0.1->0.1
Behavioral Modification Factorsin the Exposure Assessment ®
Tempora Migration CorrectionFactor (1-%Annual Temporal Displacement) 1 Resident
Temporal Hibernation/Asetivation Correction Factor (1-%Tempora Hib/Aset.) 1 See text
Habitat Use Factor (Temporal use factor %) 1 Feeds over waterbody
Temporal Reproductive Period (Mating/Gestation/Birth)® *° April to July - April to July
" Bopp (1999); 2 Fenton and Barclay (1980); ° Dry weight basis of ingestion not required;
4 Anthony and Kunz (1977), Belwood and Fenton (1976), Buchler (1976); ° Farrell and Wood (1968c In USEPA, December 1993); ® No contact
with sediments; * Bulcher (1976); ® Davis and Hitchcock (1965); ° ° Belwood and Fenton (1976), Wimbatt (1945).
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TABLE 3-22

EXPOSURE PARAMETERS FOR RACCOON (Proycon lotor)

Proximal Range Reported

Exposure Parameters for Species
Common Name Raccoon -
Genus Procyon -
Species lotor -
Sex (M/F) Female Male -
Age (Adult/duv.) Adult, Breeding -
Male/Female Body Weight (kg) * 6.400 7.600 5.6-7.1F/7.0-83M
Total Daily Dietary Ingestion (kg/day wet wt.) * 0.99 1.20 0.866-1.1 F/1.1-1.30 M
Total Daily Dietary Ingestion (kg/day dry wt.) ® 0.316 0.364 0.283-0.344 F/0.340-0.391 M
General Dietary Characterization * Opportunistic Omnivore -
Percent Diet Composition (% wet wt.) *
Fish (Total Component) 3.0% 0-3%
Aquatic Invertebrates (Total Component) 37.0% 1.4-37.0%
Non-river Related Diet Sources 60.0% 0-1.5%
Water Consumption Rate (L/day) ° 0.526 0.614 0.467-0.578 F/0.571-0.665 M
Percent Incidental Sediment Ingestion in Diet 6 9.4% 9.4% 9.40%
Home Range (hectare) 48.0 48.0 5.3-376 F/18.2-814 M
Behavioral Modification Factors in the Exposure Assessment 8
Tempora Migration CorrectionFactor (1-%Annua Temporal Displacement) Resident
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/Aset.) Active Year Round
Habitat Use Factor (Temporal use factor %) Riparian habitats preferred
Temporal Reproductive Period (Mating/Gestation/Birth)> *° January to May - January to May

! Bopp (1999), Sanderson (1984), USEPA (December 1993); 2, 3 Estimated from NFMR and ME in USEPA (December 1993) and Nagy (1987);

* Tabatabai and Kennedy )1988), Newell et al. (1987), LIewellyn and Uhler (1952), Hamilton (1951); ° Farrell and Wood (1968c In USEPA, 1993a);
®Beyer et al. (1994); " Urban (1970), Stuewer (1943); ® USEPA (December, 1993), Hamilton (1951); °° USEPA (December, 1993), Stuewer (1943).
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TABLE 3-23

EXPOSURE PARAMETERS FOR MINK (Mustela vison )

Proximal Range Reported

Exposure Parameters for Species

Common Name Mink -

Genus Mustela -

Species vision -

Sex (M/F) Female Male -

Age (Adult/Jduv.) Adult, Breeding -

Male/Female Body Weight (kg) * 0.83 1.02 0.550-1.101 F/0.681-1.362 M
Total Daily Dietary Ingestion (kg/day wet wt.) > 0.132 0.132 0.145F/ 0.119 M

Total Daily Dietary Ingestion (kg/day dry wt.) ® 0.059 0.069 0.042-1.013 F/0.050-0.089 M

General Dietary Characterization *

Percent Diet Composition (% wet wt.) 4

Fish (Total Component)

Aquatic Invertebrates (Total Component)
Non-river Related Diet Sources

Water Consumption Rate (L/day) °

Percent Incidental Sediment Ingestion in Diet ©
Home Range (km) ’

Behavioral Modification Factorsin the Exposure Assessment ®

Tempora Migration CorrectionFactor (1-%Annua Temporal Displacement)
Temporal Hibernation/Asetivation Correction Factor (1-%Temporal Hib/Aset.)

Habitat Use Factor (Temporal use factor %)

Temporal Reproductive Period (Mating/Gestation/Birth)®

Opportunistic Piscivore/Carnivorg

34.0%
16.5%
49.5%
0.084 0.101
1.0%
19 34

1

1

1
March to June

18.8-34.0%
13.9-16.5%
495%-67.0%
0.052-0.107 F/0.070-0.131 M
1.0%
1.0-2.8 km F/1.8-5.0 km M

Resident
Active Year Round
Riparian habitats preferred
March to June

" Mitchell (1961); J. Bopp (1999), 2 Bleavins and Aulerich (1981); ® Estimated from Nagy (1987) and USEPA (December, 1993);  Hamilton (1951),
Hamilton (1940), Hamilton (1936); > Farrell and Wood (1968c In USEPA, December 1993); ® Best Professional Judgement - based upon observations

in Hamilton (1940); 7 Gerell (1970), Mitchell (1961); ® Allen (1986).
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TABLE 3-24

EXPOSURE PARAMETERS FOR RIVER OTTER (Lutra canadensis )

Proxima Range Reported

Exposure Parameters for Species
Common Name River Otter -
Genus Lutra -
Species canadensis -
Sex (M/F) Female Male -
Age (Adult/duv.) Adult, Breeding -
Male/Female Body Weight (kg) * 7.32 10.9 6.73-7.90 F/9.20-12.7 M
Total Daily Dietary Ingestion (kg/day wet wt.) 2 0.900 0.900 0.7-1.1
Total Daily Dietary Ingestion (kg/day dry wt.) ® 0.353 0.491 0.329-0.376 F/0.425-0.555 M

General Dietary Characterization *

Percent Diet Composition (% wet wt.) *

Fish (Total Component)

Aquatic Invertebrates (Total Component)
Non-river Related Diet Sources

Water Consumption Rate (L/day) °

Percent Incidental Sediment Ingestion in Diet ®
Home Range (km) *

Behavioral Modification Factors in the Exposure Assessment 8

Tempora Migration CorrectionFactor (1-%Annua Temporal Displacement)
Tempora Hibernation/Asetivation Correction Factor (1-%Temporal Hib/Aset.)

Habitat Use Factor (Temporal use factor %)

Tempora Reproductive Period (Mating/Gestation/Bi rth)9

Opportunistic Piscivore

100%
0.0%
0.0%
0.594 0.853
1.0%
10.0

March to March °

70-100%
5-15%

0-25%
0.551-0.636 F/0.730-0.975 M
1.0%
1.5-22.3Km

Resident
Active Year Round
Riparian habitats preferred
March to March

! Spinolacet al., (undated), Bopp (1999), USEPA (December 1993); 2, % Harris (1968 In USEPA, December 1993), Penrod (1999);
* Spinola (1999), Newell et al. (1987), Hamilton (1961); ° Farrell and Wood (1968c In USEPA, December 1993); ° Best Professional Judgement -
based upon Liers(1951) In USEPA, 1993); ’Spinolaet al. (undated); ® USEPA (December 1993a); ? Hamilton and Eadie (1964); *° Period between

mating and birth extends for one full year due to delayed implantation of zygote.
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TABLE 3-25: SUMMARY OF ADDy,,cccd AND EGG CONCENTRATIONS FOR
FEMALE SWALLOW BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Average Dietary Dose Average Egg Concentration
Year (mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50
1993 150E+00 1.19E+00  9.69E-01 7.13E-01 3.51E+00 2.79E+00 2.26E+00  1.66E+00
1994 1.35E+00 1.12E+00  9.20E-01 6.68E-01 3.15E+00 2.61E+00 2.15E+00  1.56E+00
1995 1.30E+00 1.07E+00  8.62E-01 6.35E-01 3.04E+00 2.50E+00 2.01E+00  1.48E+00
Sex (M/F)  1.29E+00 1.03E+00  8.21E-01 6.11E-01 3.00E+00 2.40E+00 1.92E+00  1.43E+00
1997 1.22E+00  9.88E-01 7.95E-01 5.91E-01 2.84E+00 2.31E+00 1.86E+00  1.38E+00
1998 1.17E+00  9.61E-01 7.58E-01 5.59E-01 2.72E+00 2.24E+00 1.77E+00  1.30E+00
1999 1.11E+00  9.31E-01 7.30E-01 5.43E-01 258E+00 2.17E+00 1.70E+00  1.27E+00
2000 1.11E+00  8.93E-01 7.10E-01 5.27E-01 2.60E+00 2.08E+00 1.66E+00  1.23E+00
2001 1.09E+00  8.81E-01 6.89E-01 5.10E-01 254E+00 2.05E+00 1.61E+00  1.19E+00
2002 1.04E+00  8.50E-01 6.72E-01 5.01E-01 243E+00 198E+00 1.57E+00 1.17E+00
2003 9.77E-01 8.11E-01 6.57E-01 4.84E-01 2.28E+00  1.89E+00 1.53E+00  1.13E+00
2004 9.62E-01 7.82E-01 6.23E-01 4.62E-01 224E+00 1.82E+00 1.45E+00  1.08E+00
2005 9.36E-01 7.75E-01 6.00E-01 4.44E-01 2.18E+00  1.81E+00  1.40E+00  1.04E+00
2006 8.99E-01 7.52E-01 5.74E-01 4.25E-01 2.10E+00 1.75E+00  1.34E+00 9.91E-01
2007 8.87E-01 7.36E-01 5.59E-01 4.13E-01 2.07E+00 1.72E+00  1.30E+00 9.64E-01
2008 8.56E-01 7.09E-01 5.42E-01 4.02E-01 2.00E+00 1.65E+00 1.27E+00 9.38E-01
2009 8.38E-01 6.87E-01 5.30E-01 3.94E-01 196E+00 1.60E+00  1.24E+00 9.18E-01
2010 8.25E-01 6.74E-01 5.21E-01 3.86E-01 192E+00 157E+00  1.22E+00 9.01E-01
2011 7.90E-01 6.68E-01 5.03E-01 3.80E-01 1.84E+00 1.56E+00 1.17E+00 8.86E-01
2012 7.70E-01 6.53E-01 4.92E-01 3.71E-01 1.80E+00 1.52E+00  1.15E+00 8.66E-01
2013 7.54E-01 6.39E-01 4.77E-01 3.60E-01 1.76E+00 1.49E+00 1.11E+00 8.40E-01
2014 7.46E-01 6.23E-01 4.65E-01 3.51E-01 1.74E+00 1.45E+00  1.09E+00 8.19E-01
2015 7.24E-01 6.00E-01 4.56E-01 3.42E-01 169E+00 1.40E+00  1.06E+00 7.99E-01
2016 7.31E-01 5.84E-01 4.46E-01 3.36E-01 1.71E+00 1.36E+00  1.04E+00 7.84E-01
2017 7.22E-01 5.79E-01 4.41E-01 3.27E-01 168E+00 1.35E+00  1.03E+00 7.63E-01
2018 7.05E-01 5.76E-01 4.33E-01 3.20E-01 164E+00 1.35E+00 1.01E+00 7.46E-01
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TABLE 3-26: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE SWALLOW BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 1.62E+00 1.28E+00  1.04E+00  7.65E-01  3.77/E+00  2.99E+00 243E+00  1.79E+00
1994 145E+00 1.20E+00  9.87E-01 7.17E-01  3.37E+00 2.80E+00 2.30E+00  1.67E+00
1995 140E+00 1.15E+00  9.25E-01 6.81E-01  3.26E+00 2.68E+00 2.16E+00  1.59E+00
1996 1.38E+00 1.10E+00  8.80E-01 6.55E-01  3.22E+00 2.58E+00 2.05E+00  1.53E+00
1997 131E+00 1.06E+00  8.52E-01 6.33E-01  3.05E+00 247E+00 1.99E+00  1.48E+00
1998 125E+00 1.03E+00  8.12E-01 5.99E-01 292E+00  2.40E+00 1.89E+00  1.40E+00
1999 1.19E+00  9.99E-01 7.82E-01 5.81E-01 277E+00 233E+00 1.82E+00  1.36E+00
2000 1.19E+00  9.59E-01 7.60E-01 5.64E-01 2.79E+00 2.24E+00 1.77E+00  1.32E+00
2001 1.17E+00  9.46E-01 7.38E-01 5.46E-01 272E+00 221E+00 1.72E+00  1.27E+00
2002 1.12E+00  9.13E-01 7.20E-01 5.38E-01 261E+00 213E+00 1.68E+00  1.26E+00
2003 1.05e+00  8.71E-01 7.05E-01 5.19E-01 245E+00 2.03E+00 1.65E+00  1.21E+00
2004 1.04E+00  8.41E-01 6.69E-01 4.96E-01 242E+00 1.96E+00 1.56E+00  1.16E+00
2005 1.01E+00  8.33E-01 6.44E-01 4.77E-01 2.35E+00 1.94E+00 1.50E+00  1.11E+00

2006 9.66E-01 8.09E-01 6.17E-01 4.57E-01 2.25E+00 1.89E+00  1.44E+00 1.07E+00
2007 9.54E-01 7.92E-01 6.01E-01 4.44E-01 2.23E+00 1.85E+00 1.40E+00  1.04E+00
2008 9.23E-01 7.63E-01 5.83E-01 4.32E-01 215E+00 1.78E+00 1.36E+00  1.01E+00
2009 9.04E-01 7.40E-01 5.70E-01 4.23E-01 2.11E+00 1.73E+00 1.33E+00  9.87E-01
2010 8.87E-01 7.25E-01 5.60E-01 4.15E-01 207E+00 1.69E+00 1.31E+00  9.68E-01
2011 8.49E-01 7.18E-01 5.41E-01 4.09E-01 198E+00 1.68E+00 1.26E+00  9.53E-01
2012 8.28E-01 7.02E-01 5.28E-01 3.99E-01 193E+00 1.64E+00 1.23E+00  9.32E-01
2013 8.10E-01 6.87E-01 5.12E-01 3.87E-01 189E+00 1.60E+00 1.20E+00  9.04E-01
2014 8.02E-01 6.70E-01 5.00E-01 3.78E-01 1.87E+00 156E+00 1.17E+00  8.82E-01
2015 7.81E-01 6.46E-01 4.90E-01 3.68E-01 182E+00 1.51E+00 1.14E+00  8.60E-O1
2016 7.91E-01 6.29E-01 4.80E-01 3.61E-01 1.85E+00 147E+00 1.12E+00  8.43E-01
2017 7.82E-01 6.25E-01 4.74E-01 3.52E-01 182E+00 1.46E+00 1.11E+00  8.21E-O1
2018 7.63E-01 6.24E-01 4.66E-01 3.44E-01 178E+00 146E+00 1.09E+00  8.03E-01

TAMS/MCA




TABLE 3-27: SUMMARY OF ADDg, s AND EGG CONCENTRATIONS FOR
FEMALE MALLARD BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Y ear 152 113 90 50 152 113 90 50

1993 5.69E-01 4.55E-01 3.67E-01 3.30E-01  5.26E+00 4.18E+00 3.39E+00  2.49E+00
1994 4.99E-01 4.12E-01 3.36E-01 296E-01  4.72E+00 3.91E+00 3.22E+00  2.34E+00
1995 4.21E-01 3.47E-01 2.95E-01 2.68E-01  457E+00 3.75E+00 3.02E+00  2.22E+00
1996 5.19E-01 3.58E-01 2.82E-01 246E-01  451E+00 3.61E+00 2.87E+00 2.14E+00
1997 4.37E-01 3.33E-01 2.63E-01 228E-01  4.27E+00 3.46E+00 2.78E+00  2.07E+00
1998 3.54E-01 2.87E-01 2.36E-01 2.08E-01  4.09E+00 3.36E+00 2.65E+00  1.96E+00
1999 3.13E-01 2.58E-01 2.15E-01 194E-01 3.87E+00 3.26E+00 2.56E+00  1.90E+00
2000 3.37E-01 2.52E-01 2.04E-01 179E-01  3.89E+00 3.13E+00 249E+00  1.84E+00
2001 3.56E-01 2.56E-01 1.97E-01 169E-01 3.81E+00 3.08E+00 241E+00  1.79E+00
2002 3.10E-01 2.40E-01 1.90E-01 163E-01  3.64E+00 297E+00 2.35E+00  1.75E+00
2003 2.75E-01 2.26E-01 1.83E-01 155E-01 342E+00 2.84E+00 2.30E+00  1.69E+00
2004 2.43E-01 1.98E-01 1.65E-01 145E-00  337E+00 2.74E+00 2.18E+00  1.62E+00
2005 2.39E-01 1.92E-01 1.56E-01 1.35E-01 3.27E+00 2.71E+00 2.10E+00  1.56E+00
2006 2.42E-01 1.91E-01 1.50E-01 128E-01  3.15E+00 2.63E+00 2.01E+00  1.49E+00
2007 2.25E-01 1.86E-01 1.45E-01 122E-01 3.10E+00 258E+00 1.96E+00  1.45E+00
2008 2.13E-01 1.73E-01 1.38E-01 117E-01  3.00E+00 248E+00 1.90E+00  1.41E+00
2009 1.90E-01 1.61E-01 1.31E-01 113E-01 293E+00 241E+00 1.86E+00  1.38E+00
2010 2.14E-01 1.66E-01 1.29E-01 1.09E-01 2.89E+00 2.36E+00 1.82E+00  1.35E+00
2011 1.96E-01 1.66E-01 1.27E-01 1.07E-01 277E+00 2.34E+00 1.76E+00  1.33E+00
2012 2.00E-01 1.65E-01 1.25E-01 1.04E-01  2.70E+00 2.29E+00 1.72E+00  1.30E+00
2013 2.18E-01 1.66E-01 1.23E-01 1.02E-01 2.64E+00 2.24E+00 1.67E+00  1.26E+00
2014 1.95E-01 1.58E-01 1.20E-01 9.98E-02 2.61E+00 2.18E+00 1.63E+00  1.23E+00
2015 1.88E-01 151E-01 1.16E-01 9.73E-02  253E+00 2.10E+00 1.60E+00  1.20E+00
2016 1.69E-01 1.36E-01 1.10E-01 9.44E-02  256E+00 2.04E+00 1.56E+00  1.18E+00
2017 1.63E-01 1.30E-01 1.06E-01 9.10E-02  253E+00 2.02E+00 1.54E+00  1.15E+00
2018 1.71E-01 1.33E-01 1.04E-01 8.77E-02  247E+00 2.02E+00 1.51E+00 1.12E+00
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TABLE 3-28: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE MALLARD BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 6.10E-01 4.88E-01 3.94E-01 354E-01 5.65E+00 4.48E+00 3.65E+00 2.68E+00
1994 5.34E-01 4.42E-01 3.60E-01 3.17E-01 5.06E+00 4.19E+00 3.45E+00 2.51E+00
1995 451E-01 3.72E-01 3.14E-01 2.87E-01  4.89E+00 4.02E+00 3.24E+00  2.38E+00
1996 5.57E-01 3.84E-01 3.01E-01 2.64E-01  4.83E+00 3.87E+00 3.08E+00  2.29E+00
1997 4.68E-01 3.57E-01 2.82E-01 2.45E-01 457E+00 3.71E+00 2.98E+00  2.22E+00
1998 3.80E-01 3.07E-01 2.53E-01 223E-01 4.38E+00 3.60E+00 2.84E+00  2.10E+00
1999 3.36E-01 2.76E-01 2.30E-01 2.08E-01 4.16E+00 3.50E+00 2.74E+00  2.03E+00
2000 3.62E-01 2.70E-01 2.19E-01 1.92E-01 4.18E+00 3.36E+00 2.66E+00  1.97E+00
2001 3.82E-01 2.75E-01 2.11E-01 1.81E-01  4.08E+00 3.31E+00 2.58E+00  1.91E+00
2002 3.33E-01 2.58E-01 2.04E-01 1.75E-01  3.91E+00 3.19E+00 2.52E+00  1.88E+00
2003 2.95E-01 2.42E-01 1.96E-01 1.66E-01 3.68E+00 3.05E+00 247E+00  1.82E+00
2004 2.62E-01 2.12E-01 1.78E-01 155E-01 3.62E+00 2.94E+00 2.34E+00  1.74E+00
2005 2.57E-01 2.07E-01 1.67E-01 145E-01 352E+00 292E+00 2.25E+00  1.67E+00
2006 2.60E-01 2.06E-01 1.61E-01 1.37E-01  3.38E+00 2.83E+00 2.16E+00  1.60E+00
2007 2.42E-01 2.00E-01 1.56E-01 1.31E-01  3.34E+00 2.77E+00 2.10E+00  1.55E+00
2008 2.30E-01 1.87E-01 1.48E-01 1.26E-01  3.23E+00 2.67E+00 2.04E+00  1.51E+00
2009 2.04E-01 1.74E-01 1.41E-01 1.21E-01  3.16E+00 259E+00 2.00E+00  1.48E+00
2010 2.30E-01 1.79E-01 1.39E-01 1.17E-01  3.10E+00 254E+00 1.96E+00  1.45E+00
2011 2.11E-01 1.78E-01 1.36E-01 1.14E-01 297E+00 251E+00 1.89E+00  1.43E+00
2012 2.15E-01 1.77E-01 1.35E-01 1.12E-01  2.90E+00 246E+00 1.85E+00  1.40E+00
2013 2.34E-01 1.78E-01 1.32E-01 1.09E-01 2.83E+00 240E+00 1.79e+00  1.36E+00
2014 2.09E-01 1.70E-01 1.29E-01 1.07E-01  2.81E+00 2.35E+00 1.75E+00  1.32E+00
2015 2.02E-01 1.62E-01 1.25E-01 1.05E-01 2.73E+00 2.26E+00 1.72E+00  1.29E+00
2016 1.82E-01 1.47E-01 1.18E-01 1.01E-01  2.77E+00 2.20E+00 1.68E+00  1.26E+00
2017 1.77E-01 1.40E-01 1.14E-01 9.78E-02  2.74E+00 2.19E+00 1.66E+00  1.23E+00
2018 1.84E-01 1.44E-01 1.11E-01 9.43E-02 2.67E+00 2.18E+00 1.63E+00 1.20E+00

TAMS/MCA




TABLE 3-29: SUMMARY OF ADDg, s AND EGG CONCENTRATIONS FOR
FEMALE BELTED KINGFISHER BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Y ear 152 113 90 50 152 113 90 50

1993 6.67E-01 4.68E-01 3.76E-01 3.34E-01 5.05E+01 3.54E+01 2.84E+01  2.53E+01
1994 5.22E-01 4.28E-01 3.45E-01 3.02E-01  3.94E+01 3.23E+01 2.60E+01  2.28E+01
1995 4.74E-01 3.66E-01 3.15E-01 273E-01  358E+01 2.76E+01 2.33E+01 2.06E+01
1996 5.44E-01 3.72E-01 2.96E-01 253E-01 4.11E+01 2.81E+01 218E+01  1.91E+01
1997 4.73E-01 3.49E-01 2.72E-01 235E-01 357E+01 2.63E+01 2.05E+01 1.77E+01
1998 3.77E-01 3.03E-01 2.53E-01 219E-01  2.84E+01 2.28E+01 1.91E+01  1.66E+01
1999 3.41E-01 2.76E-01 2.27E-01 2.00E-01 257E+01 2.08E+01 1.71E+01 1.51E+01
2000 3.35E-01 2.58E-01 2.13E-01 1.86E-01 253E+01 1.95E+01 1.60E+01  1.40E+01
2001 3.58E-01 2.64E-01 2.03E-01 174E-01 271E+01  1.99E+01  1.53E+01  1.32E+01
2002 3.24E-01 2.56E-01 1.98E-01 168E-01 245E+01 1.93E+01  1.49E+01  1.26E+01
2003 3.01E-01 2.37E-01 1.89E-01 160E-01 227E+01 1.78E+01 1.43E+01  1.21E+01
2004 2.55E-01 2.12E-01 1.75E-01 150E-01 1.92E+01 1.60E+01  1.32E+01  1.13E+01
2005 2.49E-01 2.02E-01 1.64E-01 140E-01 1.87E+01 152E+01  1.24E+01  1.06E+01
2006 2.75E-01 2.03E-01 1.56E-01 1.32E-01 207E+01 153E+01 1.18E+01  9.97E+00
2007 2.40E-01 1.96E-01 1.51E-01 127E-01 1.81E+01 148E+01  1.13E+01  9.55E+00
2008 2.26E-01 1.86E-01 1.46E-01 122E-01 1.70E+01 1.40E+01  1.10E+01  9.19E+00
2009 2.12E-01 1.74E-01 1.39E-01 117E-01  1.60E+01 1.31E+01  1.05E+01  8.81E+00
2010 2.23E-01 1.71E-01 1.33E-01 112E-01 1.68E+01  1.29E+01  9.99E+00  8.46E+00
2011 2.32E-01 1.76E-01 1.31E-01 110E-01  1.75E+01 1.33E+01  9.90E+00  8.26E+00
2012 2.19E-01 1.73E-01 1.31E-01 1.08E-01 1.65E+01 1.30E+01  9.85E+00  8.17E+00
2013 2.28E-01 1.73E-01 1.29E-01 1.06E-01 1.72E+01 1.30E+01  9.73E+00  8.02E+00
2014 2.17E-01 1.67E-01 1.25E-01 1.03E-01 1.64E+01 1.26E+01 9.41E+00  7.76E+00
2015 1.97E-01 1.58E-01 1.21E-01 1.00E-01  1.49E+01 1.19E+01  9.15E+00  7.57E+00
2016 1.78E-01 1.47E-01 1.17E-01 9.74E-02  1.34E+01 111E+01 8.79E+00  7.34E+00
2017 1.73E-01 1.40E-01 1.12E-01 9.37E-02  1.30E+01 1.05E+01 8.41E+00  7.06E+00
2018 1.72E-01 1.38E-01 1.08E-01 9.10E-02  1.30E+01 1.04E+01 8.16E+00 6.86E+00

TAMS/MCA




TABLE 3-30: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE BELTED KINGFISHER BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 6.93E-01 4.87E-01 3.92E-01 347E-01 524E+01 3.68E+01 2.96E+01  2.63E+01
1994 5.42E-01 4.45E-01 3.59E-01 3.14E-01  4.09E+01 3.36E+01 2.71E+01 2.37E+01
1995 4.95E-01 3.82E-01 3.21E-01 2.84E-01  3.73E+01 2.88E+01 242E+01 2.14E+01
1996 5.65E-01 3.87E-01 3.02E-01 2.63E-01  4.27E+01 2.92E+01 2.28E+01  1.99E+01
1997 4.92E-01 3.64E-01 2.84E-01 244E-01  3.71E+01 2.75E+01 2.14E+01  1.84E+01
1998 3.94E-01 3.17E-01 2.65E-01 228E-01 297E+01 238E+01 1.99E+01 1.72E+01
1999 3.57E-01 2.89E-01 2.38E-01 2.08E-01 2.69E+01 218E+01 1.79E+01 1.57E+01
2000 3.51E-01 2.70E-01 2.23E-01 194E-01 2.64E+01 2.03E+01 1.68E+01  1.46E+01
2001 3.74E-01 2.76E-01 2.13E-01 1.82E-01 2.82E+01 2.08E+01 1.60E+01  1.37E+01
2002 3.40E-01 2.68E-01 2.07E-01 175E-01 256E+01 2.02E+01  1.56E+01  1.32E+01
2003 3.15E-01 2.48E-01 1.98E-01 167E-010 237E+01 1.87E+01  1.49E+01  1.26E+01
2004 2.68E-01 2.23E-01 1.84E-01 157E-01 2.01E+01 1.67E+01 1.38E+01  1.18E+01
2005 2.62E-01 2.13E-01 1.72E-01 147E-01  1.96E+01 1.60E+01  1.30E+01  1.11E+01
2006 2.88E-01 2.13E-01 1.64E-01 138E-01 217E+01 1.60E+01  1.23E+01  1.04E+01
2007 2.53E-01 2.06E-01 1.58E-01 133E-01 1.90E+01  155E+01  1.19E+01  9.98E+00
2008 2.38E-01 1.96E-01 1.53E-01 128E-01 1.79E+01 147E+01  1.15E+01  9.60E+00
2009 2.24E-01 1.84E-01 1.46E-01 123E-01 1.68E+01 1.38E+01  1.10E+01  9.21E+00
2010 2.35E-01 1.80E-01 1.40E-01 118E-01 1.76E+01 1.35E+01  1.05E+01  8.84E+00
2011 2.43E-01 1.85E-01 1.38E-01 115E-01 1.83E+01 1.39E+01  1.04E+01  8.64E+00
2012 2.30E-01 1.82E-01 1.38E-01 1.14E-01 1.73E+01 1.36E+01 1.03E+01  8.55E+00
2013 2.39E-01 1.82E-01 1.36E-01 112E-01  1.80E+01 1.37E+01  1.02E+01  8.39E+00
2014 2.28E-01 1.75E-01 1.31E-01 1.08E-01 1.71E+01 1.32E+01  9.86E+00  8.11E+00
2015 2.08E-01 1.66E-01 1.28E-01 1.05E-01  156E+01  1.25E+01  9.59E+00  7.92E+00
2016 1.89E-01 1.55E-01 1.23E-01 1.02E-01 142E+01 1.16E+01  9.22E+00  7.68E+00
2017 1.83E-01 1.48E-01 1.18E-01 9.84E-02 137E+01 1.11E+01 8.83E+00  7.39E+00
2018 1.83E-01 1.46E-01 1.14E-01 9.56E-02  1.37E+01 1.09E+01 8.56E+00  7.18E+00

TAMS/MCA




TABLE 3-31: SUMMARY OF ADDg, s AND EGG CONCENTRATIONS FOR
FEMALE GREAT BLUE HERON BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Average Dietary Dose

Average Egg Concentration

(mg/Kg/day) (mg/Kg)

Y ear 152 113 90 50 152 113 90 50

1993 2.61E-01 1.75E-01 1.40E-01 1.33E-01 4.98E+01 3.35E+01 2.68E+01  2.54E+01
1994 1.94E-01 1.59E-01 1.27E-01 1.19E-01  3.71E+01  3.03E+01 2.42E+01 2.27E+01
1995 1.73E-01 1.29E-01 1.13E-01 1.06E-01  3.29e+01 247E+01 2.12E+01  2.01E+01
1996 2.09E-01 1.35E-01 1.05E-01 9.66E-02  4.00E+01 257E+01 1.98E+01  1.84E+01
1997 1.76E-01 1.25E-01 9.65E-02 8.84E-02  337E+01 239E+01 1.84E+01  1.69E+01
1998 1.30E-01 1.03E-01 8.88E-02 8.22E-02  248E+01 1.97E+01 1.69E+01  1.57E+01
1999 1.15E-01 9.11E-02 7.69E-02 7.31E-02  219+01  1.74E+01  147E+01  1.39E+01
2000 1.12E-01 8.39E-02 7.06E-02 6.67E-02  2.13E+01  1.60E+01  1.34E+01  1.27E+01
2001 1.25E-01 8.75E-02 6.68E-02 6.17E-02  2.38E+01 1.67E+01 1.27E+01  1.18E+01
2002 1.10E-01 8.52E-02 6.51E-02 5.88E-02  2.10E+01  1.62E+01  1.24E+01  1.12E+01
2003 1.01E-01 7.74E-02 6.13E-02 557E-02  1.93E+01 147E+01 1.17E+01  1.06E+01
2004 7.85E-02 6.62E-02 5.62E-02 5.17E-02  1.49E+01 1.26E+01 1.07E+01  9.86E+00
2005 7.67E-02 6.16E-02 5.16E-02 479E-02  146E+01 1.17E+01  9.82E+00  9.13E+00
2006 9.23E-02 6.32E-02 4.88E-02 447E-02  1.76E+01  1.20E+01  9.29E+00  8.52E+00
2007 7.51E-02 6.07E-02 4.69E-02 425E-02 143E+01  1.15E+01 8.93E+00  8.11E+00
2008 6.94E-02 5.70E-02 4.53E-02 4.07E-02  1.32E+01 1.08E+01 8.62E+00  7.75E+00
2009 6.31E-02 5.19E-02 4.24E-02 3.86E-02 1.20E+01 9.87E+00 8.06E+00  7.35E+00
2010 6.97E-02 5.12E-02 3.97E-02 3.66E-02 1.33E+01 9.73E+00 7.56E+00  6.96E+00
2011 7.59E-02 5.41E-02 4.01E-02 3.56E-02  145E+01 1.03E+01 7.63E+00  6.78E+00
2012 7.07E-02 5.31E-02 4.04E-02 3.54E-02 1.35E+01 1.01E+01 7.69E+00  6.75E+00
2013 7.62E-02 5.41E-02 4.04E-02 3.50E-02  145E+01 1.03E+01 7.69E+00  6.67E+00
2014 7.10E-02 5.17E-02 3.88E-02 3.37E-02  1.35E+01 9.84E+00 7.39E+00  6.42E+00
2015 6.19E-02 4.84E-02 3.75E-02 3.29E-02 1.18E+01  9.20E+00  7.14E+00  6.27E+00
2016 5.19E-02 4.36E-02 3.56E-02 3.17E-02  9.86E+00 8.29E+00 6.77E+00  6.04E+00
2017 4.94E-02 4.04E-02 3.33E-02 3.03E-02 9.39E+00 7.68E+00 6.34E+00 5.77E+00
2018 5.01E-02 3.93E-02 3.21E-02 293E-02 9.54E+00 7.47E+00 6.10E+00  5.59E+00

TAMS/MCA




TABLE 3-32: SUMMARY OF ADDys.;, ¢, AND EGG CONCENTRATIONS FOR
FEMALE GREAT BLUE HERON BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 2.68E-01 1.81E-01 1.45E-01 1.37E-01 511E+01 3.44E+01 2.76E+01  2.61E+01
1994 2.00E-01 1.64E-01 1.31E-01 1.22E-01 3.81E+01 3.12E+01  249E+01  2.33E+01
1995 1.78E-01 1.34E-01 1.15E-01 1.09E-01 3.39E+01 2.54E+01 2.19E+01 2.07E+01
1996 2.15E-01 1.39E-01 1.08E-01  9.96E-02 4.10E+01 2.64E+01 2.04E+01  1.90E+01
1997 1.82E-01 1.30E-01 1.00E-01  9.12E-02  3.46E+01 246E+01 1.89E+01  1.74E+01
1998 1.35E-01 1.07E-01  9.21E-02  848E-02  255E+01 2.02E+01 1.74E+01 1.61E+01
1999 119E-01  9.49E-02  800E-02  7.56E-02 225E+01 1.79E+01 151E+01  1.44E+01
2000 116E-01  8.74E-02  7.34E-02  6.90E-02  2.19E+01 1.64E+01 1.38E+01 1.31E+01
2001 129E-01  9.10E-02  6.95E-02  6.39E-02 245E+01 1.71E+01 1.31E+01 1.21E+01
2002 114E-01  887E-02  6.78E-02  6.09E-02 2.16E+01 1.67E+01 1.28E+01  1.15E+01
2003 1.05E-01  8.06E-02  6.39-02 577E-02 198E+01 1.52E+01 1.20E+01  1.09E+01
2004 8.22E-02  6.93E-02 5.86E-02 537E-02 154E+01 1.30E+01 1.10E+01  1.02E+01
2005 8.03E-02  6.45E-02  540E-02  4.98E-02 150E+01 1.21E+01 1.01E+01  9.40E+00
2006 9.50E-02  6.61E-02  5.10E-02  4.65E-02 1.81E+01 1.24E+01 9.57E+00  8.77E+00
2007 7.85E-02  6.35E-02  4.90E-02  4.42E-02 147E+01 1.19E+01 9.19E+00  8.34E+00
2008 7.28E-02  597E-02  4.74E-02  4.23E-02 1.36E+01 1.12E+01 8.89E+00  7.98E+00
2009 6.63E-02  546E-02  4.44E-02  4.02E-02  1.24E+01 1.02E+01 8.31E+00  7.56E+00
2010 7.29E-02  537E-02 4.17E-02  3.81E-02 1.37E+01 1.00E+01 7.79E+00  7.17E+00
2011 790E-02  567E-02  4.20E-02  3.71E-02 149E+01 1.06E+01  7.85E+00  6.98E+00
2012 7.38E-02  556E-02  4.23E-02  3.69E-02 1.39E+01 1.04E+01 7.92E+00 6.94E+00
2013 792E-02  566E-02  4.22E-02  3.65E-02 149E+01 1.06E+01 7.92E+00 6.87E+00
2014 7.40E-02  541E-02  4.06E-02  351E-02 1.39E+01 1.01E+01 7.61E+00 6.61E+00
2015 6.47E-02  506E-02  3.93E-02  343E-02 1.21E+01 9.48E+00 7.35E+00  6.45E+00
2016 547E-02  458E-02  3.73E-02  3.31E-02 1.02E+01 855E+00 6.98E+00  6.22E+00
2017 521E-02  4.26E-02  350E-02  3.16E-02 9.69E+00 7.92E+00 6.54E+00  5.94E+00
2018 528E-02  4.14E-02  3.37E-02  3.06E-02 9.84E+00 7.70E+00 6.28E+00  5.75E+00

TAMS/MCA




TABLE 3-33: SUMMARY OF ADDg,.ca AND EGG CONCENTRATIONS FOR
FEMALE EAGLE BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)
Y ear 152 113 90 50 152 113 90 50

1993 190E+00 1.27E+00 291E-01  2.74E-01 417E+02 279E+02 6.40E+01  6.03E+01
1994 1.38E+00 1.11E+00 2.65E-01  2.46E-01 3.02E+02 2.44E+02 5.82E+01 5.40E+01
1995 1.18E+00 9.86E-01 2.39E-01 2.21E-O01 259E+02 217E+02 5.25E+01  4.86E+01
1996 140E+00 9.20E-01  2.18E-01  2.00E-01 3.08E+02 2.02E+02 4.78E+01 4.39E+01
1997 127E+00 8.89E-01 203E-01 1.85E-01 2.80E+02 1.95E+02 4.47E+01  4.06E+01
1998 1.00E+00 8.09E-01  1.87E-01  1.69E-01 2.20E+02 1.78E+02 4.12E+01  3.72E+01
1999 8.65E-01 6.77/E-01 169E-01  1.54E-01 190E+02 149E+02 3.71E+01  3.39E+01
2000 8.12E-01 6.16E-01  153E-01  1.42E-01 1.78E+02 1.35E+02 3.36E+01 3.11E+01
2001 9.22E-01 6.24E-01  145E-01 1.32E-01 2.03E+02 1.37E+02 3.19E+01  2.90E+01
2002 843E-01 6.17E-01 141E-01  1.26E-01 1.85E+02 1.36E+02 3.10E+01 2.77E+01
2003 752E-01 5.67E-01 134E-01 1.20E-01 165E+02 1.25E+02 2.95E+01 2.63E+01
2004 6.06E-01  5.03E-01 1.25E-01 1.12E-01 133E+02 1.11E+02 2.74E+01  2.46E+01
2005 578E-01 4.63E-01 115E-01 1.04E-01 127E+02 1.02E+02 253E+01 2.28E+01
2006 6.51E-01 457E-01 1.09E-01  9.77E-02 143E+02 1.00E+02 2.39E+01 2.15E+01
2007 6.00E-01  4.47E-01 105E-01  9.30E-02 132E+02 9.83E+01 231E+01 2.04E+01
2008 558E-01 430E-01 1.01E-01  8.91E-02 123E+02 9.45E+01 2.23E+01  1.96E+01
2009 4.84E-01 393E-01 958E-02  8.47E-02 106E+02 8.64E+01 2.10E+01 1.86E+01
2010 5.09E-01 3.76E-01 9.09E-02  8.06E-02 1.12E+02 8.25E+01 2.00E+01 1.77E+01
2011 570E-01  3.99E-01 9.01E-02  7.82E-02 125E+02 8.78E+01 1.98E+01 1.72E+01
2012 5.09E-01 3.90E-01 893E-02  7.65E-02 1.12E+02 857E+01 1.96E+01  1.68E+01
2013 556E-01 4.03E-01 9.17E-02  7.82E-02 122E+02 8.85E+01 2.01E+01 1.72E+01
2014 5.05E-01 3.82E-01 8.67E-02  7.39E-02 1.11E+02 8.39E+01 1.90E+01 1.62E+01
2015 4.67E-01 3.64E-01 841E-02  7.20E-02 103E+02 8.00E+01 1.85E+01  1.58E+01
2016 4.27E-01  3.39E-01  8.05E-02  6.98E-02 9.38E+01 7.45E+01 1.77E+01 1.53E+01
2017 3.84E-01 313E-01 7.63E-02 6.77E-02 8.44E+01 6.87E+01 1.68E+01  1.49E+01
2018 3.75E-01 297E-01 7.23E-02  6.39E-02 8.24E+01 6.52E+01 1.59E+01 1.40E+01

TAMS/MCA




TABLE 3-34: SUMMARY OF ADDys.;, ¢, AND EGG CONCENTRATIONS FOR
FEMALE EAGLE BASED ON TRI+ CONGENERS FOR PERIOD 1993 - 2018

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 194E+00 1.30E+00 2.96E-01  2.79E-01 4.26E+02 2.85E+02 6.50E+01 6.12E+01
1994 140E+00 1.13E+00  2.69E-01  2.50E-01 3.09E+02 249E+02 5.92E+01  5.48E+01
1995 121E+00 1.01E+00 243E-01  225E-01 2.65E+02 2.21E+02 5.34E+01 4.93E+01
1996 143E+00 9.40E-01 221E-01 203E-01 3.15E+02 2.06E+02 4.86E+01  4.46E+01
1997 1.30E+00 9.08E-01 2.07E-01  1.88E-01 286E+02 1.99E+02 4.54E+01 4.12E+01
1998 1.02E+00 8.27E-01  190E-01 1.72E-01 225E+02 1.82E+02 4.18E+01 3.78E+01
1999 8.84E-01 6.92E-01 172E-01 157E-01 1.94E+02 152E+02 3.77E+01  3.45E+01
2000 8.29E-01  6.30E-01  156E-01  1.44E-01 1.82E+02 1.38E+02 3.42E+01 3.16E+01
2001 942E-01 6.38E-01  148E-01  1.34E-01 2.07E+02 140E+02 3.25E+01 2.95E+01
2002 8.62E-01  6.31E-01 144E-01  1.28E-01 1.89E+02 1.39E+02 3.16E+01 2.82E+01
2003 7.68E-01 5.80E-01 137E-01 1.22E-01 1.69E+02 1.27E+02 3.00E+01 2.67E+01
2004 6.20E-01  5.14E-01 127E-01  1.14E-01 1.36E+02 1.13E+02 2.79E+01 2.50E+01
2005 591E-01 4.73E-01 117E-01 1.06E-01 1.30E+02 1.04E+02 257E+01 2.32E+01
2006 6.65E-01  4.67E-01  1.11E-01  9.94E-02 1.46E+02 1.03E+02 2.44E+01 2.18E+01
2007 6.14E-01  457E-01 107E-01  9.46E-02 1.35E+02 1.00E+02 2.35E+01 2.08E+01
2008 5.70E-01  4.40E-01 1.03E-01  9.06E-02 1.25E+02 9.66E+01 2.27E+01  1.99E+01
2009 495E-01 4.02E-01  9.75E-02  8.61E-02 1.09E+02 8.83E+01 2.14E+01  1.89E+01
2010 520E-01  3.84E-01 9.25E-02  8.21E-02 1.14E+02 8.44E+01 2.03E+01 1.80E+01
2011 583E-01  4.09E-01 9.18E-02  7.96E-02 1.28E+02 897E+01 2.02E+01 1.75E+01
2012 521E-01  3.99E-01 9.09E-02  7.78E-02 1.14E+02 8.77E+01 2.00E+01 1.71E+01
2013 568E-01  4.12E-01 9.33E-02  7.95E-02 1.25E+02 9.05E+01 2.05E+01 1.75E+01
2014 517E-01  3.91E-01 882E-02  7.53E-02 1.14E+02 858E+01 1.94E+01  1.65E+01
2015 478E-01 3.72E-01  856E-02  7.32E-02 1.05E+02 8.18E+01 1.88E+01 1.61E+01
2016 4.36E-01 347E-01 819E-02 7.11E-02 9.58E+01 7.62E+01 1.80E+01 1.56E+01
2017 393E-01 3.20E-01  7.76E-02  6.89E-02 8.63E+01 7.02E+01 1.71E+01 1.51E+01
2018 3.84E-01  3.04E-01 7.36E-02 6.50E-02 843E+01 6.67E+01 1.62E+01 1.43E+01

TAMS/MCA




TABLE 3-35: SUMMARY OF ADDg,.ca AND EGG CONCENTRATIONS FOR
FEMALE TREE SWALLOW FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Total Average Dietary Dose

Average Egg Concentration

Y ear (mg/K g/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 2.08E-04 1.65E-04 1.34E-04 988E-05 1.70E-03 1.35E-03 1.10E-03 8.07E-04
1994 187E-04 155E-04 1.27E-04 9.26E-05 1.53E-03 1.27E-03 1.04E-03 7.56E-04
1995 181E-04 149E-04 1.19E-04 8.80E-05 148E-03 1.21E-03 9.75E-04 7.19E-04
1996 178E-04 1.43E-04 1.14E-04 847E-05 146E-03 1.17E-03 9.29E-04 6.91E-04
1997 169E-04 137E-04 1.10E-04 819E-05 1.38E-03 1.12E-03 9.00E-04 6.69E-04
1998 162E-04 1.33E-04 1.05E-04 7.74E-05 1.32E-03 1.09E-03 8.57E-04 6.32E-04
1999 153E-04 129E-04 1.01E-04 7.52E-05 125E-03 1.05E-03 8.26E-04 6.14E-04
2000 154E-04 1.24E-04 9.84E-05 7.30E-05 1.26E-03 1.01E-03 8.04E-04 5.96E-04
2001 151E-04 122E-04 955E-05 7.07E-05 123E-03 9.97E-04 7.80E-04 577E-04
2002 144E-04 1.18E-04 9.32E-05 6.95E-05 1.18E-03 9.62E-04 7.61E-04 5.67E-04
2003 135E-04 112E-04 9.11E-05 6.70E-05 1.11E-03 9.17E-04 7.44E-04 547E-04
2004 133E-04 1.08E-04 8.63E-05 6.40E-05 1.09E-03 8.85E-04 7.05E-04 5.23E-04
2005 130E-04 107E-04 831E-05 6.16E-05 106E-03 8.77/E-04 6.79E-04 5.03E-04
2006 1.25E-04 1.04E-04 7.95E-05 5.89E-05 1.02E-03 8.51E-04 6.49E-04 4.81E-04
2007 123E-04 102E-04 7.74E-05 572E-05 100E-03 8.33E-04 6.32E-04 4.67E-04
2008 1.19E-04 9.82E-05 7.51E-05 557E-05 9.69E-04 8.02E-04 6.14E-04 4.55E-04
2009 116E-04 953E-05 7.35E-05 546E-05 949E-04 7.78E-04 6.00E-04 4.45E-04
2010 1.14E-04 9.34E-05 7.22E-05 5.35E-05 9.33E-04 7.63E-04 5.90E-04 4.37E-04
2011 110E-04 9.26E-05 6.98E-05 526E-05 894E-04 7.56E-04 5.70E-04 4.30E-04
2012 1.07E-04 9.05E-05 6.81E-05 5.15E-05 8.72E-04 7.39E-04 5.56E-04 4.20E-04
2013 104E-04 885E-05 6.61E-05 4.99E-05 853E-04 7.23E-04 539E-04 4.07E-04
2014 103E-04 8.63E-05 6.45E-05 4.87E-05 8.44E-04 7.05E-04 5.26E-04 3.97E-04
2015 100E-04 832E-05 6.32E-05 4.75E-05 8.19E-04 6.79E-04 516E-04 3.88E-04
2016 1.01E-04 8.09E-05 6.19E-05 4.65E-05 8.27E-04 6.60E-04 5.05E-04 3.80E-04
2017 100E-04 802E-05 6.11E-05 453E-05 8.17E-04 6.55E-04 4.99E-04 3.70E-04
2018 9.77E-05 7.99E-05 6.00E-05 4.43E-05 7.98E-04 6.52E-04 4.90E-04 3.62E-04

TAMS/MCA



TABLE 3-36: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR

FEMALE TREE SWALLOW FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Year Total 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 2.24E-04 1.78E-04 144E-04 106E-04 183E-03 145E-03 1.18E-03 8.66E-04
1994 2.00E-04 166E-04 1.37E-04 9.94E-05 164E-03 1.36E-03 1.12E-03 8.12E-04
1995 1.94E-04 159E-04 1.28E-04 943E-05 158E-03 1.30E-03 1.05E-03 7.70E-04
1996 191E-04 153E-04 1.22E-04 9.07E-05 156E-03 1.25E-03 9.96E-04 7.41E-04
1997 1.81E-04 147E-04 118E-04 8.78E-05 148E-03 1.20E-03 9.64E-04 7.17E-04
1998 1.73E-04 143E-04 1.13E-04 8.30E-05 142E-03 1.16E-03 9.19E-04 6.78E-04
1999 1.65E-04 1.38E-04 1.08E-04 8.06E-05 1.34E-03 1.13E-03 8.85E-04 6.58E-04
2000 1.65E-04 1.33E-04 1.05E-04 7.81E-05 1.35E-03 1.09E-03 8.60E-04 6.38E-04
2001 1.62E-04 1.31E-04 1.02E-04 757E-05 132E-03 107E-03 8.35E-04 6.18E-04
2002 155E-04 126E-04 9.98E-05 7.45E-05 1.26E-03 1.03E-03 8.15E-04 6.09E-04
2003 146E-04 1.21E-04 9.77E-05 7.20E-05 1.19E-03 9.85E-04 7.98E-04 5.88E-04
2004 143E-04 1.16E-04 9.27E-05 6.87E-05 1.17E-03 9.51E-04 7.57E-04 5.61E-04
2005 140E-04 1.15E-04 893E-05 6.61E-05 1.14E-03 9.43E-04 7.29E-04 5.40E-04
2006 1.34E-04 1.12E-04 855E-05 6.3368-05 1.09E-03 9.15E-04 6.98E-04 5.17E-04
2007 1.32E-04 1.10E-04 832E-05 6.15E-05 1.08E-03 8.96E-04 6.80E-04 5.03E-04
2008 1.28E-04 1.06E-04 8.08E-05 5.99E-05 1.05E-03 8.64E-04 6.60E-04 4.89E-04
2009 1.25E-04 1.03E-04 7.90E-05 5.86E-05 1.02E-03 8.38E-04 6.45E-04 4.79E-04
2010 1.23E-04 1.01E-04 7.76E-05 5.75E-05 1.00E-03 8.21E-04 6.34E-04 4.70E-04
2011 1.18E-04 9.96E-05 7.50E-05 5.66E-05 9.61E-04 8.13E-04 6.12E-04 4.62E-04
2012 1.15E-04 9.74E-05 7.32E-05 5.54E-05 9.37E-04 7.95E-04 5.98E-04 4.52E-04
2013 1.12E-04 9.52E-05 7.10E-05 5.37E-05 9.17E-04 7.78E-04 5.80E-04 4.38E-04
2014 1.11E-04 9.29E-05 6.93E-05 5.24E-05 9.07E-04 7.58E-04 5.66E-04 4.28E-04
2015 1.08E-04 B8.96E-05 6.79E-05 5.11E-05 8.84E-04 7.31E-04 555E-04 4.17E-04
2016 1.10E-04 8.72E-05 6.65E-05 5.01E-05 8.96E-04 7.12E-04 5.43E-04 4.09E-04
2017 1.08E-04 8.66E-05 6.57E-05 4.88E-05 8.85E-04 7.07E-04 5.37E-04 3.98E-04
2018 1.06E-04 8.65E-05 6.45E-05 4.77/E-05 8.64E-04 7.06E-04 5.27E-04 3.90E-04

TAMS/MCA



TABLE 3-37: SUMMARY OF ADDg,,.d AND EGG CONCENTRATIONS FOR
FEMALE MALLARD ON A TEQ BASIS FOR PERIOD 1993 - 2018

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Y ear 152 113 90 50 152 113 90 50

1993 2.27E-04 1.82E-04 149E-04 223E-04 6.81E-03 540E-03 4.39E-03 3.23E-03
1994 197E-04 162E-04 1.32E-04 1.93E-04 6.11E-03 5.06E-03 4.16E-03 3.03E-03
1995 154E-04 127E-04 1.19E-04 148E-04 591E-03 4.86E-03 3.90E-03 2.87E-03
1996 2.13E-04 1.37E-04 1.07E-04 211E-04 583E-03 4.66E-03 3.72E-03 2.77E-03
1997 1.70E-04 1.25E-04 9.66E-05 1.65E-04 5.52E-03 4.47E-03 3.60E-03 2.68E-03
1998 124E-04 9.96E-05 8.70E-05 1.18E-04 5.28E-03 4.35E-03 3.43E-03 2.53E-03
1999 1.05E-04 846E-05 7.95E-05 9.75E-05 5.01E-03 4.22E-03 3.31E-03 2.46E-03
2000 119E-04 8.38E-05 7.20E-05 1.12E-04 5.04E-03 4.04E-03 3.22E-03 2.38E-03
2001 131E-04 876E-05 6.70E-05 1.26E-04 4.93E-03 399E-03 3.12E-03 2.31E-03
2002 107E-04 8.01E-05 6.40E-05 1.01E-04 4.71E-03 3.85E-03 3.04E-03 2.27E-03
2003 9.14E-05 7.45E-05 6.02E-05 8.50E-05 4.42E-03 3.67E-03 2.98E-03 2.19E-03
2004 7.39E-05 6.00E-05 5.58E-05 6.61E-05 4.35E-03 3.54E-03 2.82E-03 2.09E-03
2005 7.32E-05 5.74E-05 5.13E-05 6.57E-05 4.24E-03 351E-03 2.72E-03 2.01E-03
2006 7.77E-05 5.85E-05 4.80E-05 7.10E-05 4.07E-03 3.40E-03 2.60E-03 1.92E-03
2007 6.87E-05 5.65E-05 4.56E-05 6.14E-05 4.02E-03 3.33E-03 2.53E-03 1.87E-03
2008 6.40E-05 5.10E-05 4.34E-05 5.68E-05 3.88E-03 3.21E-03 2.45E-03 1.82E-03
2009 513E-05 455E-05 4.11E-05 4.34E-05 3.80E-03 3.11E-03 240E-03 1.78E-03
2010 6.63E-05 4.92E-05 3.92E-05 5.97E-05 3.73E-03 3.05E-03 2.36E-03 1.75E-03
2011 5.85E-05 4.94E-05 3.82E-05 5.21E-05 358E-03 3.02E-03 2.28E-03 1.72E-03
2012 6.25E-05 4.99E-05 3.74E-05 5.66E-05 3.49E-03 2.96E-03 2.23E-03 1.68E-03
2013 7.39E-05 5.15E-05 3.67E-05 6.90E-05 341E-03 2.89E-03 216E-03 1.63E-03
2014 6.09E-05 4.80E-05 3.61E-05 5.51E-05 3.38E-03 2.82E-03 2.11E-03 1.59E-03
2015 5.85E-05 4.55E-05 3.52E-05 5.28E-05 328E-03 272E-03 2.06E-03 1.55E-03
2016 466E-05 3.83E-05 3.39E-05 397E-05 3.31E-03 2.64E-03 2.02E-03 1.52E-03
2017 442E-05 349E-05 3.26E-05 3.72E-05 3.27E-03 2.62E-03 2.00E-03 1.48E-03
2018 497E-05 3.66E-05 3.12E-05 4.33E-05 3.19E-03 2.61E-03 196E-03 1.45E-03

TAMS/MCA



TABLE 3-38: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR

FEMALE MALLARD ON A TEQ BASIS FOR PERIOD 1993 - 2018

Y ear 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 243E-04 1.95E-04 157E-04 154E-04 7.31E-03 5.80E-03 4.72E-03 3.46E-03
1994 2.11E-04 1.74E-04 141E-04 1.35E-04 6.54E-03 5.43E-03 4.47E-03 3.25E-03
1995 1.65E-04 1.36E-04 1.19E-04 1.20E-04 6.33E-03 5.20E-03 4.19E-03 3.08E-03
1996 2.29E-04 1.47E-04 1.14E-04 1.08E-04 6.25E-03 5.00E-03 3.98E-03 2.96E-03
1997 1.82E-04 1.34E-04 1.05E-04 9.85E-05 5.92E-03 4.79E-03 3.86E-03 2.87E-03
1998 1.34E-04 1.07E-04 9.06E-05 8.84E-05 5.67E-03 4.66E-03 3.68E-03 2.71E-03
1999 1.12E-04 9.08E-05 7.92E-05 8.06E-05 5.38E-03 4.52E-03 3.54E-03 2.63E-03
2000 1.27E-04 9.02E-05 7.40E-05 7.27E-05 5.40E-03 4.34E-03 3.44E-03 2.55E-03
2001 1.41E-04 9.42E-05 7.13E-05 6.75E-05 5.28E-03 4.28E-03 3.34E-03 2.47E-03
2002 1.15E-04 8.61E-05 6.82E-05 6.44E-05 5.06E-03 4.13E-03 3.26E-03 2.44E-03
2003 9.82E-05 8.01E-05 6.49E-05 6.04E-05 4.76E-03 3.94E-03 3.19E-03 2.35E-03
2004 7.95E-05 6.45E-05 5.64E-05 G5.59E-05 4.69E-03 3.81E-03 3.03E-03 2.25E-03
2005 7.88E-05 6.18E-05 522E-05 5.13E-05 4.56E-03 3.77E-03 2.92E-03 2.16E-03
2006 8.36E-05 6.31E-05 5.05E-05 4.79E-05 4.37E-03 3.66E-03 2.79E-03 2.07E-03
2007 7.39E-05 6.08E-05 4.84E-05 4.54E-05 4.32E-03 359E-03 2.72E-03 2.01E-03
2008 6.89E-05 5.50E-05 4.54E-05 4.32E-05 4.18E-03 3.45E-03 2.64E-03 1.96E-03
2009 553E-05 4.90E-05 4.18E-05 4.08E-05 4.09E-03 3.35E-03 2.58E-03 1.92E-03
2010 7.14E-05 5.30E-05 4.14E-05 3.88E-05 4.01E-03 3.28E-03 2.53E-03 1.88E-03
2011 6.30E-05 5.32E-05 4.12E-05 3.80E-05 3.85E-03 3.25E-03 245E-03 1.85E-03
2012 6.73E-05 5.37E-05 4.13E-05 3.73E-05 3.75E-03 3.18E-03 2.39E-03 1.81E-03
2013 7.95E-05 5.55E-05 4.09E-05 3.66E-05 3.67E-03 3.11E-03 2.32E-03 1.75E-03
2014 6.55E-05 5.17E-05 3.98E-05 3.60E-05 3.63E-03 3.03E-03 2.26E-03 1.71E-03
2015 6.30E-05 4.91E-05 3.84E-05 3.51E-05 353E-03 293E-03 222E-03 1.67E-03
2016 5.04E-05 4.12E-05 3.52E-05 3.37E-05 3.58E-03 2.85E-03 2.17E-03 1.64E-03
2017 478E-05 3.77E-05 3.27E-05 3.23E-05 354E-03 283E-03 215E-03 1.59E-03
2018 5.37E-05 3.96E-05 3.20E-05 3.08E-05 3.45E-03 2.83E-03 2.11E-03 1.56E-03

TAMS/MCA



TABLE 3-39: SUMMARY OF ADDg,ccca AND EGG CONCENTRATIONS FOR
FEMALE BELTED KINGFISHER FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Year 152 113 90 50 152 113 90 50

1993 1.20E-04 8.37E-05 6.71E-05 6.03E-05 5.63E-03 3.91E-03 3.13E-03 2.83E-03
1994 9.32E-05 7.64E-05 6.14E-05 5.44E-05 4.34E-03 3.56E-03 2.86E-03 2.55E-03
1995 843E-05 6.47E-05 6.02E-05 4.90E-05 3.93E-03 3.01E-03 255E-03 2.29E-03
1996 9.76E-05 6.61E-05 5.69E-05 4.53E-05 4.57E-03 3.08E-03 2.39E-03 2.12E-03
1997 8.44E-05 6.19E-05 4.82E-05 4.20E-05 3.94E-03 2.88E-03 2.24E-03 1.96E-03
1998 6.64E-05 5.32E-05 4.48E-05 3.92E-05 3.08E-03 2.47E-03 2.08E-03 1.83E-03
1999 5.98E-05 4.83E-05 3.99E-05 356E-05 2.77E-03 223E-03 1.85E-03 1.66E-03
2000 5.87E-05 4.50E-05 3.72E-05 3.29E-05 2.72E-03 2.08E-03 1.72E-03 1.53E-03
2001 6.32E-05 4.62E-05 3.55E-05 3.08E-05 2.94E-03 2.14E-03 1.64E-03 1.43E-03
2002 5.70E-05 4.48E-05 3.46E-05 296E-05 2.64E-03 2.07E-03 1.60E-03 1.38E-03
2003 5.28E-05 4.14E-05 3.30E-05 282E-05 244E-03 191E-03 1.52E-03 1.31E-03
2004 441E-05 3.68E-05 3.06E-05 264E-05 2.03E-03 1.69E-03 1.41E-03 1.22E-03
2005 430E-05 349E-05 2.85E-05 247E-05 1.98E-03 161E-03 1.31E-03 1.14E-03
2006 483E-05 351E-05 271E-05 232E-05 223E-03 162E-03 1.25E-03 1.07E-03
2007 417E-05 340E-05 2.61E-05 222E-05 1.92E-03 156E-03 1.20E-03 1.03E-03
2008 3.91E-05 3.22E-05 253E-05 214E-05 1.80E-03 148E-03 1.16E-03 9.88E-04
2009 3.65E-05 3.00E-05 2.40E-05 204E-05 1.67E-03 1.38E-03 1.10E-03 9.45E-04
2010 3.87E-05 295E-05 2.29E-05 196E-05 1.78E-03 1.35E-03 1.05E-03 9.04E-04
2011 405E-05 3.05E-05 227E-05 191E-05 1.87E-03 140E-03 1.04E-03 8.83E-04
2012 3.83E-05 299E-05 2.27E-05 1.89E-05 1.76E-03 1.37E-03 1.04E-03 8.75E-04
2013 4.00E-05 3.00E-05 2.24E-05 1.86E-05 1.85E-03 1.38E-03 1.03E-03 8.60E-04
2014 3.79E-05 289E-05 2.17E-05 1.80E-05 1.75E-03 1.33E-03 9.97E-04 8.31E-04
2015 343E-05 273E-05 210E-05 1.75E-05 1.58E-03 1.26E-03 9.67E-04 8.11E-04
2016 3.06E-05 253E-05 2.02E-05 1.70E-05 1.40E-03 1.16E-03 9.27E-04 7.85E-04
2017 2.95E-05 240E-05 192E-05 1.63E-05 1.35E-03 1.10E-03 8.83E-04 7.54E-04
2018 2.95E-05 2.35E-05 1.86E-05 1.59E-05 1.36E-03 1.08E-03 8.55E-04 7.32E-04

TAMS/MCA



TABLE 3-40: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE BELTED KINGFISHER FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Y ear 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 1.25E-04 8.70E-05 1.69E-04 1.42E-04 5.82E-03 4.05E-03 3.25E-03 2.93E-03
1994 9.68E-05 7.95E-05 1.59E-04 1.34E-04 4.50E-03 3.69E-03 2.97E-03 2.64E-03
1995 8.80E-05 6.77E-05 1.50E-04 1.27E-04 4.08E-03 3.13E-03 2.65E-03 2.38E-03
1996 1.02E-04 6.90E-05 1.44E-04 1.21E-04 4.73E-03 3.19E-03 248E-03 2.20E-03
1997 8.80E-05 6.48E-05 1.39E-04 1.16E-04 4.08E-03 2.99E-03 2.33E-03 2.03E-03
1998 6.97E-05 5.59E-05 1.34E-04 1.12E-04 3.21E-03 257E-03 2.16E-03 1.90E-03
1999 6.31E-05 5.09E-05 1.29E-04 1.08E-04 2.89E-03 2.33E-03 1.92E-03 1.72E-03
2000 6.18E-05 4.75E-05 1.23E-04 1.03E-04 2.83E-03 2.17E-03 1.79E-03 1.59E-03
2001 6.62E-05 4.86E-05 1.18E-04 9.95E-05 3.05E-03 2.22E-03 1.71E-03 1.49E-03
2002 6.01E-05 4.73E-05 1.17E-04 9.66E-05 2.75E-03 2.16E-03 1.67E-03 1.43E-03
2003 5.56E-05 4.37E-05 1.13E-04 9.39E-05 254E-03 1.99E-03 1.59E-03 1.36E-03
2004 470E-05 3.91E-05 1.13E-04 9.25E-05 2.12E-03 1.77E-03 1.47E-03 1.27E-03
2005 459E-05 3.71E-05 1.11E-04 9.01E-05 2.07E-03 1.68E-03 1.37E-03 1.19E-03
2006 5.10E-05 3.74E-05 1.04E-04 8.69E-05 2.32E-03 1.69E-03 1.30E-03 1.12E-03
2007 443E-05 361E-05 1.01E-04 843E-05 2.00E-03 1.63E-03 1.25E-03 1.07E-03
2008 418E-05 343E-05 1.02E-04 8.24E-05 1.88E-03 155E-03 1.21E-03 1.03E-03
2009 3.92E-05 3.21E-05 1.03E-04 8.24E-05 1.75E-03 1.44E-03 1.15E-03 9.85E-04
2010 412E-05 3.15E-05 9.56E-05 7.99E-05 1.86E-03 1.42E-03 1.10E-03 9.43E-04
2011 429E-05 3.25E-05 9.03E-05 7.73E-05 1.95E-03 146E-03 1.09E-03 9.21E-04
2012 4.06E-05 3.18E-05 8.88E-05 7.43E-05 1.84E-03 1.44E-03 1.09E-03 9.12E-04
2013 423E-05 3.19E-05 8.67E-05 7.25E-05 1.93E-03 145E-03 1.08E-03 8.97E-04
2014 4.02E-05 3.07E-05 8.49E-05 7.07E-05 1.83E-03 1.39E-03 1.04E-03 8.66E-04
2015 3.64E-05 291E-05 8.34E-05 7.04E-05 1.65E-03 1.31E-03 1.01E-03 8.45E-04
2016 3.30E-05 271E-05 8.68E-05 6.96E-05 1.47E-03 1.21E-03 9.69E-04 8.19E-04
2017 319E-05 258E-05 8.65E-05 6.87E-05 1.42E-03 1.15E-03 9.24E-04 7.86E-04
2018 3.18E-05 254E-05 8.27E-05 6.87E-05 1.42E-03 1.13E-03 8.94E-04 7.64E-04

TAMS/MCA



TABLE 3-41: SUMMARY OF ADDg, s AND EGG CONCENTRATIONS FOR
FEMALE GREAT BLUE HERON FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Year 152 113 90 50 152 113 90 50

1993 3.09E-05 2.11E-05 1.69E-05 1.59E-05 3.68E-03 2.48E-03 1.98E-03 1.88E-03
1994 2.32E-05 1.92E-05 1.53E-05 1.42E-05 2.74E-03 2.24E-03 1.79E-03 1.68E-03
1995 2.06E-05 1.57E-05 1.47E-05 1.27E-05 2.43E-03 1.82E-03 1.57E-03 1.49E-03
1996 2.48E-05 1.63E-05 1.38E-05 1.16E-05 2.95E-03 1.90E-03 1.46E-03 1.36E-03
1997 2.10E-05 1.52E-05 1.17E-05 1.07E-05 2.49E-03 1.77E-03 1.36E-03 1.25E-03
1998 1.56E-05 1.26E-05 1.08E-05 9.91E-06 1.83E-03 1.45E-03 1.25E-03 1.16E-03
1999 1.38E-05 1.12E-05 9.42E-06 8.85E-06 1.62E-03 1.28E-03 1.08E-03 1.03E-03
2000 1.34E-05 1.03E-05 8.66E-06 8.10E-06 1.57E-03 1.18E-03 9.94E-04 9.40E-04
2001 1.49E-05 1.07E-05 8.22E-06 7.51E-06 1.76E-03 1.23E-03 9.41E-04 8.70E-04
2002 1.32E-05 1.04E-05 8.00E-06 7.16E-06 1.55E-03 1.20E-03 9.17E-04 8.28E-04
2003 1.21E-05 9.51E-06 7.55E-06 6.79E-06 1.42E-03 1.09E-03 8.63E-04 7.85E-04
2004 9.50E-06 8.21E-06 6.94E-06 6.32E-06 1.10E-03 9.31E-04 7.90E-04 7.29E-04
2005 9.29E-06 7.65E-06 6.40E-06 5.86E-06 1.08E-03 8.66E-04 7.26E-04 6.75E-04
2006 1.11E-05 7.82E-06 6.06E-06 5.48E-06 1.30E-03 8.89E-04 6.87E-04 6.30E-04
2007 9.08E-06 7.52E-06 5.83E-06 5.22E-06 1.06E-03 8.54E-04 6.60E-04 5.99E-04
2008 8.41E-06 7.08E-06 5.63E-06 5.00E-06 9.76E-04 8.01E-04 6.37E-04 5.73E-04
2009 7.66E-06 6.48E-06 5.28E-06 4.75E-06 8.87E-04 7.30E-04 5.96E-04 5.43E-04
2010 8.41E-06 6.39E-06 4.97E-06 4.51E-06 9.80E-04 7.19E-04 5.59E-04 5.15E-04
2011 9.13E-06 6.71E-06 5.00E-06 4.39E-06 1.07E-03 7.61E-04 5.64E-04 5.01E-04
2012 8.52E-06 6.59E-06 5.03E-06 4.36E-06 9.95E-04 7.47E-04 5.68E-04 4.99E-04
2013 9.14E-06 6.69E-06 5.02E-06 4.31E-06 1.07E-03 7.62E-04 5.68E-04 4.93E-04
2014 8.53E-06 6.40E-06 4.83E-06 4.15E-06 9.99E-04 7.27E-04 5.46E-04 4.74E-04
2015 7.48E-06 6.01E-06 4.67E-06 4.05E-06 8.71E-04 6.80E-04 5.27E-04 4.63E-04
2016 6.30E-06 5.45E-06 4.44E-06 3.91E-06 7.29E-04 6.13E-04 5.00E-04 4.46E-04
2017 6.01E-06 5.08E-06 4.17E-06 3.74E-06 6.94E-04 5.68E-04 4.68E-04 4.26E-04
2018 6.09E-06 4.94E-06 4.02E-06 3.62E-06 7.05E-04 5.52E-04 451E-04 4.13E-04

TAMS/MCA




TABLE 3-42: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE GREAT BLUE HERON FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Y ear 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 90 50

1993 3.20E-05 2.17E-05 1.74E-05 1.63E-05 3.78E-03 2.54E-03 2.04E-03 1.93E-03
1994 2.41E-05 1.97E-05 1.58E-05 1.46E-05 2.81E-03 2.30E-03 1.84E-03 1.72E-03
1995 2.15E-05 1.62E-05 1.39E-05 1.30E-05 2.50E-03 1.88E-03 1.61E-03 1.53E-03
1996 2.58E-05 1.68E-05 1.30E-05 1.19E-05 3.03E-03 1.95E-03 1.51E-03 1.40E-03
1997 2.19E-05 1.57E-05 1.21E-05 1.10E-05 2.55E-03 1.82E-03 1.40E-03 1.28E-03
1998 1.64E-05 1.30E-05 1.12E-05 1.02E-05 1.89E-03 1.50E-03 1.29E-03 1.19E-03
1999 1.46E-05 1.16E-05 9.73E-06 9.12E-06 1.67E-03 1.32E-03 1.12E-03 1.06E-03
2000 1.42E-05 1.07E-05 8.96E-06 8.35E-06 1.62E-03 1.22E-03 1.02E-03 9.68E-04
2001 1.57E-05 1.11E-05 8.50E-06 7.75E-06 1.81E-03 1.27E-03 9.68E-04 8.95E-04
2002 1.40E-05 1.08E-05 8.29E-06 7.39E-06 1.60E-03 1.24E-03 9.44E-04 8.52E-04
2003 1.29E-05 9.90E-06 7.83E-06 7.02E-06 1.47E-03 1.12E-03 8.89E-04 8.07E-04
2004 1.02E-05 8.57E-06 7.21E-06 6.54E-06 1.14E-03 9.60E-04 8.15E-04 7.50E-04
2005 9.97E-06 8.01E-06 6.66E-06 6.07E-06 1.11E-03 8.92E-04 7.48E-04 6.95E-04
2006 1.18E-05 8.18E-06 6.31E-06 5.68E-06 1.34E-03 9.16E-04 7.07E-04 6.48E-04
2007 9.71E-06 7.86E-06 6.07E-06 5.42E-06 1.09E-03 8.79E-04 6.79E-04 6.16E-04
2008 9.06E-06 7.42E-06 5.88E-06 5.19E-06 1.01E-03 8.26E-04 6.57E-04 5.90E-04
2009 8.32E-06 6.82E-06 5.52E-06 4.93E-06 9.14E-04 7.53E-04 6.14E-04 5.59E-04
2010 9.04E-06 6.71E-06 5.19E-06 4.69E-06 1.01E-03 7.41E-04 5.75E-04 5.30E-04
2011 9.72E-06 7.04E-06 5.22E-06 4.57E-06 1.10E-03 7.84E-04 5.80E-04 5.16E-04
2012 9.10E-06 6.89E-06 5.24E-06 4.54E-06 1.02E-03 7.69E-04 5.85E-04 5.13E-04
2013 9.72E-06 7.01E-06 5.23E-06 4.48E-06 1.10E-03 7.85E-04 5.85E-04 5.08E-04
2014 9.10E-06 6.71E-06 5.03E-06 4.32E-06 1.03E-03 7.50E-04 5.63E-04 4.88E-04
2015 8.01E-06 6.30E-06 4.87E-06 4.21E-06 8.97E-04 7.00E-04 5.43E-04 4.77E-04
2016 6.87E-06 5.73E-06 4.63E-06 4.07E-06 7.52E-04 6.32E-04 5.16E-04 4.60E-04
2017 6.58E-06 5.35E-06 4.36E-06 3.89E-06 7.16E-04 5.86E-04 4.83E-04 4.39E-04
2018 6.63E-06 5.22E-06 4.20E-06 3.77E-06 7.27E-04 5.69E-04 4.64E-04 4.25E-04

TAMS/MCA




TABLE 3-43: SUMMARY OF ADDg,.ca AND EGG CONCENTRATIONS FOR
FEMALE EAGLE FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Average Dietary Dose Average Egg Concentration
(mg/Kg/day) (mg/Kg)

Year 152 113 90 50 152 113 20 50

1993 3.60E-04 2.41E-04 5.52E-05 5.21E-05 5.37E-02 3.59E-02 8.23E-03 7.76E-03
1994 2.61E-04 2.10E-04 5.03E-05 4.66E-05 3.89E-02 3.14E-02 7.49E-03 6.95E-03
1995 2.24E-04 1.87E-04 4.53E-05 4.19E-05 3.34E-02 2.79E-02 6.76E-03 6.25E-03
1996 2.66E-04 1.75E-04 4.13E-05 3.79E-05 3.96E-02 2.60E-02 6.15E-03 5.65E-03
1997 2.42E-04 1.69E-04 3.86E-05 3.50E-05 3.60E-02 2.51E-02 5.75E-03 5.22E-03
1998 1.90E-04 1.53E-04 3.55E-05 3.22E-05 2.83E-02 2.29E-02 5.30E-03 4.79E-03
1999 1.64E-04 1.28E-04 3.20E-05 2.93E-05 2.45E-02 1.92E-02 4.77E-03 4.37E-03
2000 1.54E-04 1.17E-04 2.90E-05 2.69E-05 2.30E-02 1.74E-02 4.33E-03 4.00E-03
2001 1.75E-04 1.18E-04 2.76E-05 2.51E-05 2.61E-02 1.76E-02 4.11E-03 3.74E-03
2002 1.60E-04 1.17E-04 2.68E-05 2.39E-05 2.39E-02 1.75E-02 4.00E-03 3.57E-03
2003 1.43E-04 1.08E-04 2.55E-05 2.27E-05 2.13E-02 1.60E-02 3.80E-03 3.38E-03
2004 1.15E-04 9.54E-05 2.36E-05 2.12E-05 1.72E-02 1.42E-02 3.53E-03 3.16E-03
2005 1.10E-04 8.78E-05 2.18E-05 1.97E-05 1.63E-02 1.31E-02 3.25E-03 2.94E-03
2006 1.23E-04 8.67E-05 2.07E-05 1.85E-05 1.84E-02 1.29E-02 3.08E-03 2.76E-03
2007 1.14E-04 8.49E-05 1.99E-05 1.76E-05 1.70E-02 1.27E-02 2.97E-03 2.63E-03
2008 1.06E-04 8.16E-05 1.92E-05 1.69E-05 1.58E-02 1.22E-02 2.87E-03 2.52E-03
2009 9.19E-05 7.46E-05 1.82E-05 1.61E-05 1.37E-02 1.11E-02 2.71E-03 2.39E-03
2010 9.65E-05 7.13E-05 1.72E-05 1.53E-05 1.44E-02 1.06E-02 2.57E-03 2.28E-03
2011 1.08E-04 7.58E-05 1.71E-05 1.48E-05 1.61E-02 1.13E-02 2.55E-03 2.21E-03
2012 9.66E-05 7.40E-05 1.69E-05 1.45E-05 1.44E-02 1.10E-02 2.53E-03 2.16E-03
2013 1.05E-04 7.64E-05 1.74E-05 1.48E-05 1.57E-02 1.14E-02 2.59E-03 2.21E-03
2014 9.59E-05 7.24E-05 1.64E-05 1.40E-05 1.43E-02 1.08E-02 2.45E-03 2.09E-03
2015 8.86E-05 6.91E-05 1.60E-05 1.37E-05 1.32E-02 1.03E-02 2.38E-03 2.04E-03
2016 8.10E-05 6.43E-05 1.53E-05 1.33E-05 1.21E-02 9.59E-03 2.28E-03 1.98E-03
2017 7.29E-05 5.93E-05 1.45E-05 1.28E-05 1.09E-02 8.84E-03 2.16E-03 1.91E-03
2018 7.11E-05 5.63E-05 1.37E-05 1.21E-05 1.06E-02 8.39E-03 2.04E-03 1.81E-03

TAMS/MCA




TABLE 3-44: SUMMARY OF ADDys., ¢, AND EGG CONCENTRATIONS FOR
FEMALE EAGLE FOR THE PERIOD 1993 - 2018 ON TEQ BASIS

Year 95% UCL Dietary Dose 95% UCL Egg Concentration
(mg/Kg/day) (mg/Kg)
152 113 90 50 152 113 20 50

1993 3.68E-04 2.46E-04 5.61E-05 5.29E-05 5.48E-02 3.67E-02 8.37E-03 7.88E-03
1994 2.67E-04 2.15E-04 5.11E-05 4.74E-05 3.97E-02 3.21E-02 7.62E-03 7.06E-03
1995 2.29E-04 1.91E-04 4.61E-05 4.26E-05 3.41E-02 2.85E-02 6.87E-03 6.35E-03
1996 2.72E-04 1.78E-04 4.20E-05 3.85E-05 4.05E-02 2.66E-02 6.26E-03 5.74E-03
1997 2.47E-04 1.72E-04 3.92E-05 3.56E-05 3.68E-02 2.57E-02 5.85E-03 5.31E-03
1998 1.94E-04 1.57E-04 3.61E-05 3.27E-05 2.89E-02 2.34E-02 5.39E-03 4.87E-03
1999 1.68E-04 1.31E-04 3.26E-05 2.98E-05 2.50E-02 1.96E-02 4.85E-03 4.44E-03
2000 1.57E-04 1.20E-04 2.96E-05 2.73E-05 2.35E-02 1.78E-02 4.41E-03 4.07E-03
2001 1.79E-04 1.21E-04 2.81E-05 2.55E-05 2.67E-02 1.80E-02 4.18E-03 3.80E-03
2002 1.63E-04 1.20E-04 2.73E-05 2.43E-05 2.44E-02 1.78E-02 4.07E-03 3.63E-03
2003 1.46E-04 1.10E-04 2.59E-05 2.31E-05 2.17E-02 1.64E-02 3.86E-03 3.44E-03
2004 1.18E-04 9.76E-05 2.41E-05 2.16E-05 1.75E-02 1.45E-02 3.59E-03 3.22E-03
2005 1.12E-04 8.98E-05 2.22E-05 2.01E-05 1.67E-02 1.34E-02 3.31E-03 2.99E-03
2006 1.26E-04 8.87E-05 2.10E-05 1.89E-05 1.88E-02 1.32E-02 3.14E-03 2.81E-03
2007 1.16E-04 8.68E-05 2.03E-05 1.80E-05 1.74E-02 1.29E-02 3.03E-03 2.68E-03
2008 1.08E-04 8.34E-05 1.96E-05 1.72E-05 1.61E-02 1.24E-02 2.92E-03 2.56E-03
2009 9.40E-05 7.63E-05 1.85E-05 1.63E-05 1.40E-02 1.14E-02 2.76E-03 2.44E-03
2010 9.86E-05 7.29E-05 1.76E-05 1.56E-05 1.47E-02 1.09E-02 2.62E-03 2.32E-03
2011 1.11E-04 7.75E-05 1.74E-05 1.51E-05 1.65E-02 1.16E-02 2.60E-03 2.25E-03
2012 9.88E-05 7.57E-05 1.72E-05 1.48E-05 1.47E-02 1.13E-02 2.57E-03 2.20E-03
2013 1.08E-04 7.82E-05 1.77E-05 1.51E-05 1.61E-02 1.17E-02 2.64E-03 2.25E-03
2014 9.81E-05 7.41E-05 1.67E-05 1.43E-05 1.46E-02 1.10E-02 2.50E-03 2.13E-03
2015 9.06E-05 7.06E-05 1.62E-05 1.39E-05 1.35E-02 1.05E-02 2.42E-03 2.07E-03
2016 8.28E-05 6.58E-05 1.55E-05 1.35E-05 1.23E-02 9.81E-03 2.32E-03 2.01E-03
2017 7.45E-05 6.06E-05 1.47E-05 1.31E-05 1.11E-02 9.04E-03 2.20E-03 1.95E-03
2018 7.28E-05 5.76E-05 1.40E-05 1.23E-05 1.08E-02 8.59E-03 2.08E-03 1.84E-03

TAMS/MCA




TABLE 3-45: SUMMARY OF ADDg,,..a FOR FEMALE BAT
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Total Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 6.18E-01 4.90E-01 3.98E-01 2.93E-01
1994 5.54E-01 4.59E-01 3.78E-01 2.75E-01
1995 5.36E-01 4.41E-01 3.54E-01 2.61E-01
1996 5.29E-01 4.23E-01 3.37E-01 2.51E-01
1997 5.01E-01 4.06E-01 3.27E-01 2.43E-01
1998 4.79E-01 3.95E-01 3.11E-01 2.30E-01
1999 4.55E-01 3.83E-01 3.00E-01 2.23E-01
2000 4.57E-01 3.67E-01 2.92E-01 2.16E-01
2001 4.47E-01 3.62E-01 2.83E-01 2.10E-01
2002 4.27E-01 3.49E-01 2.76E-01 2.06E-01
2003 4.01E-01 3.33E-01 2.70E-01 1.99E-01
2004 3.95E-01 3.21E-01 2.56E-01 1.90E-01
2005 3.84E-01 3.18E-01 2.46E-01 1.83E-01
2006 3.69E-01 3.09E-01 2.36E-01 1.75E-01
2007 3.64E-01 3.03E-01 2.29E-01 1.70E-01
2008 3.52E-01 2.91E-01 2.23E-01 1.65E-01
2009 3.44E-01 2.82E-01 2.18E-01 1.62E-01
2010 3.39E-01 2.77E-01 2.14E-01 1.59E-01
2011 3.25E-01 2.74E-01 2.07E-01 1.56E-01
2012 3.16E-01 2.68E-01 2.02E-01 1.53E-01
2013 3.10E-01 2.62E-01 1.96E-01 1.48E-01
2014 3.06E-01 2.56E-01 1.91E-01 1.44E-01
2015 2.97E-01 2.47E-01 1.87E-01 1.41E-01
2016 3.00E-01 2.40E-01 1.83E-01 1.38E-01
2017 2.97E-01 2.38E-01 1.81E-01 1.34E-01
2018 2.89E-01 2.37E-01 1.78E-01 1.31E-01

TAMS/MCA



TABLE 3-46: SUMMARY OF ADDys.;, ¢, FOR FEMALE BAT
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Year Total 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 6.64E-01 5.26E-01 4.28E-01 3.14E-01
1994 5.94E-01 4.92E-01 4.05E-01 2.95E-01
1995 5.74E-01 4.72E-01 3.80E-01 2.80E-01
1996 5.67E-01 4.54E-01 3.61E-01 2.69E-01
1997 5.37E-01 4.35E-01 3.50E-01 2.60E-01
1998 5.14E-01 4.23E-01 3.34E-01 2.46E-01
1999 4.88E-01 4.10E-01 3.21E-01 2.39E-01
2000 4.90E-01 3.94E-01 3.12E-01 2.32E-01
2001 4.79E-01 3.89E-01 3.03E-01 2.24E-01
2002 4.59E-01 3.75E-01 2.96E-01 2.21E-01
2003 4.32E-01 3.58E-01 2.90E-01 2.13E-01
2004 4.25E-01 3.45E-01 2.75E-01 2.04E-01
2005 4.14E-01 3.42E-01 2.65E-01 1.96E-01
2006 3.97E-01 3.32E-01 2.53E-01 1.88E-01
2007 3.92E-01 3.25E-01 2.47E-01 1.82E-01
2008 3.79E-01 3.14E-01 2.39E-01 1.77E-01
2009 3.71E-01 3.04E-01 2.34E-01 1.74E-01
2010 3.64E-01 2.98E-01 2.30E-01 1.70E-01
2011 3.49E-01 2.95E-01 2.22E-01 1.68E-01
2012 3.40E-01 2.89E-01 2.17E-01 1.64E-01
2013 3.33E-01 2.82E-01 2.10E-01 1.59E-01
2014 3.29E-01 2.75E-01 2.05E-01 1.55E-01
2015 3.21E-01 2.65E-01 2.01E-01 1.51E-01
2016 3.25E-01 2.59E-01 1.97E-01 1.48E-01
2017 3.21E-01 2.57E-01 1.95E-01 1.45E-01
2018 3.13E-01 2.56E-01 1.91E-01 1.41E-01

TAMS/MCA



TABLE 3-47: SUMMARY OF ADDy,.a FOR FEMALE RACCOON
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 1.13E-01 8.84E-02 7.17E-02 5.36E-02
1994 9.99E-02 8.27E-02 6.78E-02 5.01E-02
1995 9.60E-02 7.86E-02 7.10E-02 4.74E-02
1996 9.59E-02 7.58E-02 6.80E-02 4.54E-02
1997 9.03E-02 7.26E-02 5.83E-02 4.38E-02
1998 8.52E-02 7.00E-02 5.54E-02 4.14E-02
1999 8.04E-02 6.75E-02 5.32E-02 4.00E-02
2000 8.07E-02 6.46E-02 5.15E-02 3.87E-02
2001 7.95E-02 6.39E-02 5.00E-02 3.73E-02
2002 7.57E-02 6.17E-02 4.87E-02 3.66E-02
2003 7.11E-02 5.88E-02 4.76E-02 3.53E-02
2004 6.93E-02 5.64E-02 4.51E-02 3.37E-02
2005 6.74E-02 5.57E-02 4.33E-02 3.24E-02
2006 6.53E-02 5.42E-02 4.14E-02 3.09E-02
2007 6.40E-02 5.30E-02 4.03E-02 3.00E-02
2008 6.17E-02 5.10E-02 3.91E-02 2.92E-02
2009 6.02E-02 4.94E-02 3.82E-02 2.86E-02
2010 5.94E-02 4.84E-02 3.74E-02 2.80E-02
2011 5.73E-02 4.81E-02 3.62E-02 2.75E-02
2012 5.57E-02 4.70E-02 3.54E-02 2.69E-02
2013 5.48E-02 4.60E-02 3.44E-02 2.61E-02
2014 5.40E-02 4.49E-02 3.36E-02 2.54E-02
2015 5.22E-02 4.32E-02 3.29E-02 2.48E-02
2016 5.23E-02 4.19E-02 3.21E-02 2.43E-02
2017 5.16E-02 4.14E-02 3.17E-02 2.37E-02
2018 5.04E-02 4.12E-02 3.11E-02 2.31E-02

TAMS/MCA



TABLE 3-48: SUMMARY OF ADDys.,yc;, FOR FEMALE RACCOON
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Y ear 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 1.21E-01 9.49E-02 7.70E-02 5.75E-02
1994 1.07E-01 8.87E-02 7.28E-02 5.38E-02
1995 1.03E-01 8.45E-02 6.81E-02 5.09E-02
1996 1.03E-01 8.15E-02 6.48E-02 4.88E-02
1997 9.70E-02 7.81E-02 6.26E-02 4.71E-02
1998 9.19E-02 7.54E-02 5.97E-02 4.45E-02
1999 8.72E-02 7.30E-02 5.72E-02 4.30E-02
2000 8.73E-02 7.00E-02 5.55E-02 4.16E-02
2001 8.56E-02 6.92E-02 5.39E-02 4.03E-02
2002 8.19E-02 6.68E-02 5.26E-02 3.96E-02
2003 7.71E-02 6.37E-02 5.14E-02 3.82E-02
2004 7.55E-02 6.14E-02 4.88E-02 3.65E-02
2005 7.36E-02 6.07E-02 4.70E-02 3.51E-02
2006 7.11E-02 5.90E-02 4.50E-02 3.36E-02
2007 6.96E-02 5.78E-02 4.38E-02 3.27E-02
2008 6.75E-02 5.57E-02 4.26E-02 3.18E-02
2009 6.62E-02 5.41E-02 4.16E-02 3.11E-02
2010 6.49E-02 5.30E-02 4.08E-02 3.04E-02
2011 6.23E-02 5.25E-02 3.95E-02 2.99E-02
2012 6.07E-02 5.12E-02 3.86E-02 2.93E-02
2013 5.95E-02 5.02E-02 3.74E-02 2.84E-02
2014 5.88E-02 4.89E-02 3.65E-02 2.77E-02
2015 5.71E-02 4.72E-02 3.58E-02 2.70E-02
2016 5.77E-02 4.59E-02 3.50E-02 2.65E-02
2017 5.70E-02 4.55E-02 3.45E-02 2.58E-02
2018 5.56E-02 4.55E-02 3.39E-02 2.52E-02

TAMS/MCA



TABLE 3-49: SUMMARY OF ADDg, s FOR FEMALE MINK
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 1.37E-01 9.75E-02 7.84E-02 6.79E-02
1994 1.09E-01 8.94E-02 7.22E-02 6.16E-02
1995 9.99E-02 7.78E-02 6.62E-02 5.60E-02
1996 1.12E-01 7.84E-02 6.24E-02 5.22E-02
1997 9.86E-02 7.38E-02 5.79E-02 4.88E-02
1998 8.09E-02 6.53E-02 5.41E-02 4.56E-02
1999 7.38E-02 6.02E-02 4.91E-02 4.20E-02
2000 7.29E-02 5.65E-02 4.63E-02 3.93E-02
2001 7.67E-02 5.74E-02 4.44E-02 3.71E-02
2002 7.01E-02 5.56E-02 4.32E-02 3.58E-02
2003 6.51E-02 5.17E-02 4.15E-02 3.42E-02
2004 5.68E-02 4.70E-02 3.86E-02 3.21E-02
2005 5.54E-02 4.52E-02 3.63E-02 3.03E-02
2006 5.96E-02 4.50E-02 3.46E-02 2.86E-02
2007 5.33E-02 4.37E-02 3.34E-02 2.74E-02
2008 5.04E-02 4.15E-02 3.24E-02 2.65E-02
2009 4.77E-02 3.91E-02 3.10E-02 2.55E-02
2010 4.95E-02 3.85E-02 2.98E-02 2.45E-02
2011 5.06E-02 3.93E-02 2.94E-02 2.40E-02
2012 4.82E-02 3.85E-02 2.91E-02 2.37E-02
2013 4.96E-02 3.84E-02 2.87E-02 2.32E-02
2014 4.75E-02 3.71E-02 2.78E-02 2.25E-02
2015 4.37E-02 3.52E-02 2.70E-02 2.19E-02
2016 4.05E-02 3.31E-02 2.61E-02 2.13E-02
2017 3.93E-02 3.18E-02 2.51E-02 2.06E-02
2018 3.91E-02 3.14E-02 2.44E-02 2.00E-02

TAMS/MCA



TABLE 3-50: SUMMARY OF ADDys.; ¢, FOR FEMALE MINK
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Y ear 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 1.42E-01 1.02E-01 8.21E-02 7.08E-02
1994 1.14E-01 9.34E-02 7.56E-02 6.44E-02
1995 1.05E-01 8.16E-02 6.82E-02 5.85E-02
1996 1.17E-01 8.20E-02 6.41E-02 5.45E-02
1997 1.03E-01 7.73E-02 6.07E-02 5.10E-02
1998 8.50E-02 6.85E-02 5.67E-02 4.77E-02
1999 7.77E-02 6.34E-02 5.16E-02 4.40E-02
2000 7.66E-02 5.95E-02 4.86E-02 4.12E-02
2001 8.04E-02 6.04E-02 4.66E-02 3.88E-02
2002 7.38E-02 5.86E-02 4.55E-02 3.75E-02
2003 6.85E-02 5.45E-02 4.37E-02 3.59E-02
2004 6.00E-02 4.97E-02 4.07E-02 3.38E-02
2005 5.85E-02 4.77E-02 3.83E-02 3.18E-02
2006 6.27E-02 4.76E-02 3.65E-02 3.00E-02
2007 5.63E-02 4.61E-02 3.53E-02 2.89E-02
2008 5.34E-02 4.40E-02 3.42E-02 2.79E-02
2009 5.06E-02 4.15E-02 3.28E-02 2.68E-02
2010 5.23E-02 4.07E-02 3.15E-02 2.59E-02
2011 5.33E-02 4.16E-02 3.11E-02 2.53E-02
2012 5.08E-02 4.07E-02 3.08E-02 2.50E-02
2013 5.22E-02 4.06E-02 3.03E-02 2.45E-02
2014 5.01E-02 3.92E-02 2.93E-02 2.37E-02
2015 4.62E-02 3.73E-02 2.86E-02 2.31E-02
2016 4.31E-02 3.51E-02 2.76E-02 2.25E-02
2017 4.19E-02 3.38E-02 2.66E-02 2.17E-02
2018 4.16E-02 3.34E-02 2.59E-02 2.11E-02

TAMS/MCA



TABLE 3-51: SUMMARY OF ADDg,..a FOR FEMALE OTTER
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 1.83E+00 1.23E+00 2.81E-01 2.65E-01
1994 1.33E+00 1.07E+00 2.56E-01 2.37E-01
1995 1.14E+00 9.52E-01 2.31E-01 2.13E-01
1996 1.35E+00 8.88E-01 2.11E-01 1.93E-01
1997 1.23E+00 8.57E-01 1.96E-01 1.78E-01
1998 9.66E-01 7.81E-01 1.81E-01 1.64E-01
1999 8.35E-01 6.54E-01 1.63E-01 1.49E-01
2000 7.83E-01 5.95E-01 1.48E-01 1.37E-01
2001 8.90E-01 6.02E-01 1.40E-01 1.28E-01
2002 8.14E-01 5.96E-01 1.37E-01 1.22E-01
2003 7.25E-01 5.48E-01 1.30E-01 1.15E-01
2004 5.85E-01 4.86E-01 1.20E-01 1.08E-01
2005 5.57E-01 4.47E-01 1.11E-01 1.00E-01
2006 6.28E-01 4.41E-01 1.05E-01 9.44E-02
2007 5.79E-01 4.32E-01 1.02E-01 8.98E-02
2008 5.38E-01 4.15E-01 9.80E-02 8.60E-02
2009 4.68E-01 3.79E-01 9.26E-02 8.18E-02
2010 4.91E-01 3.63E-01 8.78E-02 7.79E-02
2011 5.50E-01 3.86E-01 8.71E-02 7.56E-02
2012 4.92E-01 3.77E-01 8.63E-02 7.39E-02
2013 5.36E-01 3.89E-01 8.86E-02 7.55E-02
2014 4.88E-01 3.69E-01 8.38E-02 7.14E-02
2015 4.51E-01 3.51E-01 8.13E-02 6.95E-02
2016 4.12E-01 3.27E-01 7.78E-02 6.75E-02
2017 3.71E-01 3.02E-01 7.37E-02 6.54E-02
2018 3.62E-01 2.86E-01 6.98E-02 6.17E-02

TAMS/MCA



TABLE 3-52: SUMMARY OF ADDys; ¢, FOR FEMALE OTTER
BASED ON TRI+ PREDICTIONS FOR THE PERIOD 1993 - 2018

Year 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 1.87E+00 1.25E+00 2.86E-01 2.69E-01
1994 1.36E+00 1.09E+00 2.60E-01 2.41E-01
1995 1.16E+00 9.72E-01 2.35E-01 2.17E-01
1996 1.38E+00 9.07E-01 2.14E-01 1.96E-01
1997 1.26E+00 8.76E-01 2.00E-01 1.81E-01
1998 9.87E-01 7.98E-01 1.84E-01 1.66E-01
1999 8.53E-01 6.68E-01 1.66E-01 1.52E-01
2000 8.01E-01 6.08E-01 1.51E-01 1.39E-01
2001 9.10E-01 6.16E-01 1.43E-01 1.30E-01
2002 8.32E-01 6.09E-01 1.39E-01 1.24E-01
2003 7.42E-01 5.60E-01 1.32E-01 1.17E-01
2004 5.98E-01 4.97E-01 1.23E-01 1.10E-01
2005 5.70E-01 4.57E-01 1.13E-01 1.02E-01
2006 6.42E-01 451E-01 1.07E-01 9.61E-02
2007 5.92E-01 4.41E-01 1.03E-01 9.15E-02
2008 5.50E-01 4.25E-01 9.98E-02 8.76E-02
2009 4.78E-01 3.88E-01 9.43E-02 8.33E-02
2010 5.02E-01 3.71E-01 8.95E-02 7.93E-02
2011 5.62E-01 3.94E-01 8.88E-02 7.70E-02
2012 5.03E-01 3.85E-01 8.79E-02 7.52E-02
2013 5.48E-01 3.98E-01 9.02E-02 7.68E-02
2014 4.99E-01 3.77E-01 8.53E-02 7.27E-02
2015 4.61E-01 3.59E-01 8.28E-02 7.08E-02
2016 4.21E-01 3.35E-01 7.92E-02 6.87E-02
2017 3.79E-01 3.09E-01 7.51E-02 6.66E-02
2018 3.70E-01 2.93E-01 7.12E-02 6.29E-02

TAMS/MCA



TABLE 3-53: SUMMARY OF ADDg, s FOR FEMALE BAT

ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Total Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 6.67E-05 5.29E-05 4.30E-05 3.16E-05
1994 5.98E-05 4.96E-05 4.08E-05 2.96E-05
1995 5.78E-05 4.75E-05 3.82E-05 2.81E-05
1996 5.71E-05 4.57E-05 3.64E-05 2.71E-05
1997 5.40E-05 4.38E-05 3.53E-05 2.62E-05
1998 5.17E-05 4.26E-05 3.36E-05 2.48E-05
1999 4.90E-05 4.13E-05 3.24E-05 2.41E-05
2000 4.93E-05 3.96E-05 3.15E-05 2.33E-05
2001 4.82E-05 3.90E-05 3.06E-05 2.26E-05
2002 4.61E-05 3.77E-05 2.98E-05 2.22E-05
2003 4.33E-05 3.59E-05 2.91E-05 2.14E-05
2004 4.26E-05 3.47E-05 2.76E-05 2.05E-05
2005 4.15E-05 3.43E-05 2.66E-05 1.97E-05
2006 3.98E-05 3.33E-05 2.54E-05 1.88E-05
2007 3.93E-05 3.26E-05 2.48E-05 1.83E-05
2008 3.79E-05 3.14E-05 2.40E-05 1.78E-05
2009 3.72E-05 3.05E-05 2.35E-05 1.74E-05
2010 3.65E-05 2.99E-05 2.31E-05 1.71E-05
2011 3.50E-05 2.96E-05 2.23E-05 1.68E-05
2012 3.41E-05 2.89E-05 2.18E-05 1.65E-05
2013 3.34E-05 2.83E-05 2.11E-05 1.60E-05
2014 3.31E-05 2.76E-05 2.06E-05 1.56E-05
2015 3.21E-05 2.66E-05 2.02E-05 1.52E-05
2016 3.24E-05 2.59E-05 1.98E-05 1.49E-05
2017 3.20E-05 2.56E-05 1.95E-05 1.45E-05
2018 3.12E-05 2.56E-05 1.92E-05 1.42E-05

TAMS/MCA



TABLE 3-54: SUMMARY OF ADDys.;, ¢, FOR FEMALE BAT

ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Year Total 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 7.16E-05 5.68E-05 4.62E-05 3.39E-05
1994 6.41E-05 5.31E-05 4.37E-05 3.18E-05
1995 6.20E-05 5.10E-05 4.10E-05 3.02E-05
1996 6.12E-05 4.90E-05 3.90E-05 2.90E-05
1997 5.79E-05 4.69E-05 3.78E-05 2.81E-05
1998 5.55E-05 4.56E-05 3.60E-05 2.65E-05
1999 5.27E-05 4.43E-05 3.47E-05 2.58E-05
2000 5.29E-05 4.25E-05 3.37E-05 2.50E-05
2001 5.17E-05 4.19E-05 3.27E-05 2.42E-05
2002 4.95E-05 4.04E-05 3.19E-05 2.38E-05
2003 4.66E-05 3.86E-05 3.13E-05 2.30E-05
2004 4.59E-05 3.73E-05 2.97E-05 2.20E-05
2005 4.46E-05 3.69E-05 2.86E-05 2.12E-05
2006 4.28E-05 3.58E-05 2.73E-05 2.02E-05
2007 4.23E-05 3.51E-05 2.66E-05 1.97E-05
2008 4.09E-05 3.38E-05 2.58E-05 1.91E-05
2009 4.01E-05 3.28E-05 2.53E-05 1.88E-05
2010 3.93E-05 3.22E-05 2.48E-05 1.84E-05
2011 3.76E-05 3.18E-05 2.40E-05 1.81E-05
2012 3.67E-05 3.11E-05 2.34E-05 1.77E-05
2013 3.59E-05 3.05E-05 2.27E-05 1.72E-05
2014 3.55E-05 2.97E-05 2.22E-05 1.67E-05
2015 3.46E-05 2.86E-05 2.17E-05 1.63E-05
2016 3.51E-05 2.79E-05 2.13E-05 1.60E-05
2017 3.47E-05 2.77E-05 2.10E-05 1.56E-05
2018 3.38E-05 2.77E-05 2.06E-05 1.53E-05

TAMS/MCA



TABLE 3-55: SUMMARY OF ADDy,..a FOR FEMALE RACCOON

ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Total Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 1.47E-05 1.15E-05 9.31E-06 6.95E-06
1994 1.31E-05 1.08E-05 8.82E-06 6.52E-06
1995 1.24E-05 1.02E-05 1.32E-05 6.17E-06
1996 1.25E-05 9.85E-06 1.29E-05 5.91E-06
1997 1.18E-05 9.46E-06 7.59E-06 5.69E-06
1998 1.11E-05 9.09E-06 7.22E-06 5.39E-06
1999 1.04E-05 8.74E-06 6.92E-06 5.20E-06
2000 1.04E-05 8.38E-06 6.69E-06 5.01E-06
2001 1.03E-05 8.27E-06 6.48E-06 4.84E-06
2002 9.83E-06 8.00E-06 6.33E-06 4.74E-06
2003 9.26E-06 7.64E-06 6.16E-06 4.57E-06
2004 8.97E-06 7.33E-06 5.85E-06 4.37E-06
2005 8.72E-06 7.21E-06 5.63E-06 4.20E-06
2006 8.49E-06 7.02E-06 5.39E-06 4.02E-06
2007 8.31E-06 6.87E-06 5.25E-06 3.91E-06
2008 8.01E-06 6.62E-06 5.09E-06 3.80E-06
2009 7.80E-06 6.40E-06 4.97E-06 3.71E-06
2010 7.70E-06 6.27E-06 4.86E-06 3.62E-06
2011 7.45E-06 6.22E-06 4.71E-06 3.56E-06
2012 7.25E-06 6.08E-06 4.60E-06 3.48E-06
2013 7.12E-06 5.96E-06 4.47E-06 3.38E-06
2014 7.00E-06 5.81E-06 4.37E-06 3.29E-06
2015 6.77E-06 5.60E-06 4.27E-06 3.21E-06
2016 6.74E-06 5.44E-06 4.17E-06 3.14E-06
2017 6.64E-06 5.36E-06 4.11E-06 3.06E-06
2018 6.48E-06 5.32E-06 4.02E-06 2.99E-06

TAMS/MCA



TABLE 3-56: SUMMARY OF ADDys.,yc;, FOR FEMALE RACCOON
ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Year Total 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 1.58E-05 1.25E-05 1.01E-05 7.51E-06
1994 1.42E-05 1.17E-05 9.55E-06 7.07E-06
1995 1.37E-05 1.12E-05 9.03E-06 6.72E-06
1996 1.36E-05 1.08E-05 8.63E-06 6.45E-06
1997 1.29E-05 1.04E-05 8.32E-06 6.24E-06
1998 1.23E-05 1.01E-05 7.95E-06 5.93E-06
1999 1.18E-05 9.83E-06 7.64E-06 5.75E-06
2000 1.18E-05 9.46E-06 7.44E-06 5.57E-06
2001 1.15E-05 9.32E-06 7.23E-06 5.40E-06
2002 1.11E-05 9.03E-06 7.06E-06 5.30E-06
2003 1.05E-05 8.65E-06 6.90E-06 5.14E-06
2004 1.04E-05 8.41E-06 6.61E-06 4.93E-06
2005 1.02E-05 8.32E-06 6.38E-06 4.76E-06
2006 9.74E-06 8.09E-06 6.14E-06 4.58E-06
2007 9.53E-06 7.91E-06 6.01E-06 4.47E-06
2008 9.35E-06 7.66E-06 5.84E-06 4.36E-06
2009 9.28E-06 7.51E-06 5.71E-06 4.26E-06
2010 8.97E-06 7.34E-06 5.60E-06 4.17E-06
2011 8.55E-06 7.24E-06 5.43E-06 4.10E-06
2012 8.34E-06 7.03E-06 5.30E-06 4.01E-06
2013 8.16E-06 6.87E-06 5.15E-06 3.89E-06
2014 8.05E-06 6.70E-06 5.02E-06 3.80E-06
2015 7.84E-06 6.53E-06 4.91E-06 3.70E-06
2016 8.02E-06 6.38E-06 4.80E-06 3.62E-06
2017 7.97E-06 6.33E-06 4.73E-06 3.53E-06
2018 7.73E-06 6.34E-06 4.64E-06 3.45E-06
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TABLE 3-57: SUMMARY OF ADDg,.ca FOR FEMALE MINK
ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 1.59E-05 1.13E-05 9.12E-06 7.90E-06
1994 1.27E-05 1.04E-05 8.40E-06 7.18E-06
1995 1.16E-05 9.05E-06 8.33E-06 6.52E-06
1996 1.30E-05 9.12E-06 7.89E-06 6.08E-06
1997 1.15E-05 8.58E-06 6.73E-06 5.67E-06
1998 9.41E-06 7.59E-06 6.29E-06 5.31E-06
1999 8.57E-06 6.99E-06 5.71E-06 4.89E-06
2000 8.46E-06 6.57E-06 5.38E-06 4.57E-06
2001 8.91E-06 6.66E-06 5.15E-06 4.31E-06
2002 8.14E-06 6.46E-06 5.02E-06 4.16E-06
2003 7.57E-06 6.01E-06 4.81E-06 3.97E-06
2004 6.59E-06 5.46E-06 4.49E-06 3.73E-06
2005 6.43E-06 5.24E-06 4.22E-06 3.52E-06
2006 6.93E-06 5.22E-06 4.02E-06 3.32E-06
2007 6.19E-06 5.07E-06 3.89E-06 3.19E-06
2008 5.85E-06 4.82E-06 3.76E-06 3.07E-06
2009 5.53E-06 4.54E-06 3.60E-06 2.96E-06
2010 5.75E-06 4.46E-06 3.46E-06 2.85E-06
2011 5.88E-06 4.56E-06 3.41E-06 2.79E-06
2012 5.60E-06 4.47E-06 3.38E-06 2.75E-06
2013 5.76E-06 4.46E-06 3.33E-06 2.69E-06
2014 5.52E-06 4.30E-06 3.23E-06 2.61E-06
2015 5.08E-06 4.09E-06 3.14E-06 2.55E-06
2016 4.69E-06 3.84E-06 3.03E-06 2.47E-06
2017 4.55E-06 3.69E-06 2.91E-06 2.39E-06
2018 4.52E-06 3.63E-06 2.83E-06 2.32E-06
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TABLE 3-58: SUMMARY OF ADDys.; ¢, FOR FEMALE MINK
ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Year 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 1.66E-05 1.19E-05 9.55E-06 8.25E-06
1994 1.33E-05 1.09E-05 8.81E-06 7.50E-06
1995 1.22E-05 9.53E-06 7.95E-06 6.83E-06
1996 1.36E-05 9.58E-06 7.49E-06 6.37E-06
1997 1.20E-05 9.04E-06 7.08E-06 5.95E-06
1998 9.94E-06 8.01E-06 6.63E-06 5.58E-06
1999 9.10E-06 7.42E-06 6.03E-06 5.14E-06
2000 8.96E-06 6.97E-06 5.69E-06 4.81E-06
2001 9.40E-06 7.07E-06 5.45E-06 4.54E-06
2002 8.64E-06 6.86E-06 5.32E-06 4.39E-06
2003 8.03E-06 6.39E-06 5.11E-06 4.20E-06
2004 7.06E-06 5.83E-06 4.77E-06 3.95E-06
2005 6.89E-06 5.61E-06 4.50E-06 3.73E-06
2006 7.37E-06 5.59E-06 4.28E-06 3.53E-06
2007 6.61E-06 5.42E-06 4.15E-06 3.39E-06
2008 6.29E-06 5.17E-06 4.02E-06 3.27E-06
2009 5.98E-06 4.89E-06 3.86E-06 3.15E-06
2010 6.16E-06 4.80E-06 3.70E-06 3.04E-06
2011 6.27E-06 4.89E-06 3.65E-06 2.98E-06
2012 5.98E-06 4.78E-06 3.62E-06 2.93E-06
2013 6.13E-06 4.77E-06 3.56E-06 2.87E-06
2014 5.89E-06 4.61E-06 3.45E-06 2.78E-06
2015 5.44E-06 4.39E-06 3.36E-06 2.72E-06
2016 5.08E-06 4.14E-06 3.24E-06 2.64E-06
2017 4.95E-06 3.99E-06 3.12E-06 2.55E-06
2018 4.91E-06 3.94E-06 3.04E-06 2.48E-06
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TABLE 3-59: SUMMARY OF ADDg, s FOR FEMALE OTTER
ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Total Average Dietary Dose

(mg/Kg/day)

Y ear 152 113 90 50

1993 2.14E-04 1.43E-04 3.30E-05 3.10E-05
1994 1.55E-04 1.25E-04 3.00E-05 2.78E-05
1995 1.33E-04 1.11E-04 2.76E-05 2.50E-05
1996 1.58E-04 1.04E-04 2.52E-05 2.26E-05
1997 1.44E-04 1.00E-04 2.31E-05 2.09E-05
1998 1.13E-04 9.13E-05 2.12E-05 1.92E-05
1999 9.76E-05 7.64E-05 1.91E-05 1.75E-05
2000 9.16E-05 6.95E-05 1.74E-05 1.60E-05
2001 1.04E-04 7.04E-05 1.65E-05 1.50E-05
2002 9.52E-05 6.97E-05 1.60E-05 1.43E-05
2003 8.48E-05 6.40E-05 1.52E-05 1.35E-05
2004 6.85E-05 5.68E-05 1.42E-05 1.27E-05
2005 6.52E-05 5.22E-05 1.31E-05 1.18E-05
2006 7.34E-05 5.16E-05 1.24E-05 1.11E-05
2007 6.77E-05 5.05E-05 1.19E-05 1.06E-05
2008 6.30E-05 4.86E-05 1.15E-05 1.01E-05
2009 5.47E-05 4.44E-05 1.09E-05 9.61E-06
2010 5.74E-05 4.24E-05 1.03E-05 9.15E-06
2011 6.43E-05 4.51E-05 1.02E-05 8.88E-06
2012 5.75E-05 4.41E-05 1.02E-05 8.68E-06
2013 6.27E-05 4.55E-05 1.04E-05 8.87E-06
2014 5.70E-05 4.31E-05 9.85E-06 8.39E-06
2015 5.27E-05 4.11E-05 9.56E-06 8.17E-06
2016 4.82E-05 3.83E-05 9.14E-06 7.93E-06
2017 4.34E-05 3.53E-05 8.67E-06 7.68E-06
2018 4.23E-05 3.35E-05 8.22E-06 7.25E-06
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TABLE 3-60: SUMMARY OF ADDys.; . FOR FEMALE OTTER

ON A TEQ BASIS FOR THE PERIOD 1993 - 2018

Year Total 95% UCL Dietary Dose
(mg/Kg/day)
152 113 90 50

1993 2.19E-04 1.46E-04 3.35E-05 3.15E-05
1994 1.58E-04 1.28E-04 3.05E-05 2.83E-05
1995 1.36E-04 1.14E-04 2.75E-05 2.54E-05
1996 1.61E-04 1.06E-04 2.51E-05 2.30E-05
1997 1.47E-04 1.02E-04 2.35E-05 2.13E-05
1998 1.15E-04 9.33E-05 2.16E-05 1.95E-05
1999 9.98E-05 7.82E-05 1.95E-05 1.78E-05
2000 9.36E-05 7.12E-05 1.77E-05 1.63E-05
2001 1.06E-04 7.20E-05 1.68E-05 1.53E-05
2002 9.73E-05 7.13E-05 1.64E-05 1.46E-05
2003 8.68E-05 6.55E-05 1.55E-05 1.38E-05
2004 7.01E-05 5.81E-05 1.44E-05 1.29E-05
2005 6.68E-05 5.35E-05 1.33E-05 1.20E-05
2006 7.52E-05 5.28E-05 1.26E-05 1.13E-05
2007 6.93E-05 5.17E-05 1.22E-05 1.08E-05
2008 6.44E-05 4.97E-05 1.18E-05 1.03E-05
2009 5.60E-05 4.55E-05 1.11E-05 9.81E-06
2010 5.88E-05 4.34E-05 1.06E-05 9.35E-06
2011 6.58E-05 4.62E-05 1.05E-05 9.07E-06
2012 5.88E-05 4.51E-05 1.04E-05 8.87E-06
2013 6.42E-05 4.66E-05 1.06E-05 9.05E-06
2014 5.84E-05 4.41E-05 1.01E-05 8.57E-06
2015 5.40E-05 4.21E-05 9.77E-06 8.34E-06
2016 4.93E-05 3.92E-05 9.35E-06 8.10E-06
2017 4.45E-05 3.62E-05 8.87E-06 7.84E-06
2018 4.34E-05 3.44E-05 8.41E-06 7.41E-06
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TABLE4-1

TOXICITY REFERENCE VALUES FOR FISH
DIETARY DOSES AND EGG CONCENTRATIONS OF TOTAL PCBs AND DIOXIN TOXIC EQUIVALENTS (TEQs)

Pumpkinseed S;:;:::l Brown Bullhead Yellow Perch ‘White Perch Largemouth Bass| Striped Bass | Shortnose Sturgeon
TRVs (Lepomis ., (Ictalurus (Morone (Micropterus (Morone (Acipenser References
) (Notropis (Perca flavescens ) . . . .
gibbosus)) A nebulosus) americana) salmoides ) saxatilus) brevirostrum)
hudsonius)
Tissue Concentration
LOAEL
Lab-based TRVs for PCBs (mg/kg wet wt.) 15 15 1.5 1.5 15 15 15 1.5 Bengtsson (1980)
NOAEL
0.16 1.6 0.16 0.16 0.16 0.16 0.16 0.16
LOAEL White perch and striped bass:
Field-based TRVs for PCBs (mg/kg wet wt.) NA NA NA NA NA NA NA NA Westin et al. (1983)
NOAEL Pumpkin and Largemo 3
0.5 NA NA NA 3.1 0.5 3.1 NA Adams et al. (1989, 1990, 1992)
Egg Concentration
Lab-based TRV for TEQs (ug/kg Iipid) LOAEL
from salmonids 0.6 Not derived 18 0.6 0.6 0.6 0.6 0.6 Brown Bullhead: Elonen et al. ( 1998)
NOAEL
0.29 Not derived 8.0 0.29 0.29 0.29 0.29 0.29 All others: Walker et a. (1994)
Lab-based TRV for TEQs (Ug/Kg TTpid) LOAEL
from non-salmonids 10.3 103 Not derived 10.3 10.3 10.3 10.3 10.3 Oliveri and Cooper (1997)
NOAEL .
0.54 54 Not derived 0.54 0.54 0.54 0.54 0.54
Field-based TRV for TEQs (ug/kg Tipid) LOAEL
NA NA NA NA NA NA NA NA
NOAEL
NA NA NA NA NA NA NA NA

Note:

2 Pumpkinseed (Lepomis gibbosus ) and spottail shiner (Notropis hudsonius )
Units vary for PCBs and TEOQ.

NA = Not available

Selected TRVs are bolded and italicized .
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TOXICITY REFERENCE VALUES FOR BIRDS

TABLE 4-2

DIETARY DOSES AND EGG CONCENTRATIONS OF TOTAL PCBs AND DIOXIN TOXIC EQUIVALENTS (TEQs)

Great Blue
TRV F{;:j ZV VZ;::;ZV Mallard Duck Belted Kingfisher Heron (]Zl;;ai:tg;i References
bicolor) (Anas platyrhychos) (Ceryle alcyon) (Ard.ea leucocephalus)
herodias)
Dietary Dose
Lab-based TRVs for PCBs (mg/kg/day) LOAEL 0.07 2.6 0.07 0.07 0.07 Mallard: Custer and Heinz (1980)
NOAEL 0.01 0.26 0.01 0.01 0.01 All others: Scott (1977)
Field-based TRVs for PCBs (mg/kd/day) LOAEL NA NA NA NA NA Tree Swallow: US EPA Phase 2 Database (1998)
NOAEL 16.1 NA NA NA NA
Lab-based TRVs for TEQs (ug/kg/day) LOAEL 0.014 0.014 0.014 0.014 0.014 Nosek et al. (1992)
NOAEL 0.0014 0.0014 0.0014 0.0014 0.0014
Field-based TRVs for TEQs (ug/kg/day) LOAEL NA NA NA NA NA US EPA Phase 2 Database (1998)
NOAEL 4.9 NA NA NA NA
Egg Concentration
Lab-based TRVs for PCBs (mg/kg egg) LOAEL 221 2.21 2.21 2.21 221 Scott (1977)
NOAEL 0.33 0.33 0.33 0.33 0.33
Field-based TRVs for PCBs (mg/kg egg) LOAEL NA NA NA NA NA Bald Eagle: Wiemeyer (1984, 1993)
NOAEL 26.7 NA NA NA 3.0 Tree Swallow: US EPA Phase 2 Database (1998)
Lab-based TRVs for TEQs (ug/kg egg) LOAEL 0.02 0.02 0.02 NA 0.02 Great Blue Heron: Janz and Bellward (1996)
NOAEL 0.01 0.01 0.01 2 0.01 Others: Powell et al. (1996a)
Field-based TRVs for TEQs (ug/kg egg) LOAEL NA 0.02 NA 0.5 NA Mallard: White and Segniak (1994); White and Hoffman (1995)
NOAEL 13 0.005 NA 0.3 NA Great Blue Heron: Sanderson et al. (1994)
Tree Swallow: US EPA Phase 2 Database (1998)

Note: Unitsvary for PCBsand TEQ.
NA = Not Available
Selected TRVs are bolded and italicized .
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TABLE 4-3

TOXICITY REFERENCE VALUES FOR MAMMALS
DIETARY DOSES OF TOTAL PCBs AND DIOXIN TOXIC EQUIVALENTS (TEQs)

. Raccoon Mink River Otter
TRVs thtle.Brov.vn Bat (Procyon (Mustela (Lutra References
(Mpyotis lucifugus) . .
lotor) vison) canadensis )
Lab-based TRVs for PCBs (mg/kg/day) LOAEL 0.15 0.15 0.07 0.07 Mink and otter: Aulerich and Ringer (1977)
NOAEL 0.032 0.032 0.01 0.01 Raccoon and bat: Linder et al. (1984)
Field-based TRVs for PCBs (mg/kg/day) LOAEL NA NA 0.13 0.13 Heaton et al. (1995)
NOAEL NA NA 0.004 0.004
Lab-based TRVs for TEQs (ug/kg/day) LOAEL 0.001 0.001 0.001 0.001 Murray et al. (1979)
NOAEL 0.0001 0.0001 0.0001 0.0001
Field-based TRVs for TEQs (ug/kg/day) LOAEL NA NA 0.00224 0.00224 Tillitt et al. (1996)
NOAEL NA NA 0.00008 0.00008

Note: Unitsvary for PCBs and TEQ.

Note: TRVsfor raccoon and bat are based on mulit-generational studies to which interspecies uncertainty factors are applied.

NA = Not Available
Final selected TRVs are bolded and italicized .
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TABLE 4-4
WORLD HEALTH ORGANIZATION - TOXIC EQUIVALENCY FACTORS (TEFs)
FOR HUMANS, MAMMALS, FISH, AND BIRDS

Toxic Equivalency Factor

Humans/Mammals Fish Birds
Congener

Non-ortho PCBs
3,4,4'5-TetraCB (81) 0.0001 0.0005 0.1
3,3,4,4-TetraCB (77) 0.0001 0.0001 0.05
3,3,4,4',5-PentaCB (126) 0.1 0.005 0.1
3,3.,4,4'5,5'-HexaCB (169) 0.01 0.00005 0.001
Mono-ortho PCBs
2,3,3,4,4-PentaCB (105) 0.0001 <0.000005 0.0001
2,3,4,4' 5-PentaCB (114) 0.0005 <0.000005 0.0001
2,3,4,4' 5-PentaCB (118) 0.0001 <0.000005 0.00001
2',3,4,4' 5-PentaCB (123) 0.0001 <0.000005 0.00001
2,3,3,4,4',5-HexaCB (156) 0.0005 <0.000005 0.0001
2,3,3,4,4'5'-HexaCB (157) 0.0005 <0.000005 0.0001
2,3,4,4'5,5-HexaCB (167) 0.00001 <0.000005 0.00001
2,3,3,4,4'5,5-HeptaCB (189) 0.0001 <0.000005 0.00001

Notes:

CB = chlorinated biphenyls

Reference: van den Berg et al. 1998. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs,
PCDFs for Humans and Wildlife. Environmental Health Perspectives , 106:12, 775-791.
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TABLE 5-1: RATIO OF THOMANN/FARLEY PREDICTED SEDIMENT CONCENTRATIONS TO SEDIMENT GUIDELINES

Average PCB Results Tri+ 95% UCL Results Average PCB Results Tri+ 95% UCL Results
152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total {152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Year |Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc|Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc
NOAA Consensus-Based Total PCB TEC: 0.04 mg/kg dry weight NOAA Consensus-Based Total PCB MEC: 0.4 mg/kg dry weight
1993 24 19 15 11 27 21 17 13 2.4 1.9 1.5 1.1 2.7 2.1 1.7 1.3
1994 22 18 15 11 26 21 16 12 2.2 1.8 1.5 1.1 2.6 2.1 1.6 1.2
1995 20 17 55 10 25 20 16 12 2.0 1.7 5.5 1.0 2.5 2.0 1.6 1.2
1996 20 16 54 9.7 24 20 16 11 2.0 1.6 5.4 1.0 2.4 2.0 1.6 1.1
1997 20 16 13 9.3 24 19 15 11 2.0 1.6 1.3 0.9 2.4 1.9 1.5 1.1
1998 18 15 12 8.9 24 19 15 11 1.8 1.5 1.2 0.9 2.4 1.9 1.5 1.1
1999 17 14 11 8.5 23 19 14 11 1.7 1.4 1.1 0.9 2.3 1.9 1.4 1.1
2000 17 14 11 8.2 23 19 14 11 1.7 1.4 1.1 0.8 2.3 1.9 1.4 1.1
2001 17 13 11 7.9 22 18 14 10 1.7 1.3 1.1 0.8 2.2 1.8 1.4 1.0
2002 16 13 10 7.6 22 18 14 10 1.6 1.3 1.0 0.8 2.2 1.8 1.4 1.0
2003 15 13 10 7.4 21 17 13 9.9 1.5 1.3 1.0 0.7 2.1 1.7 1.3 1.0
2004 15 12 9.7 7.1 22 17 13 9.7 1.5 1.2 1.0 0.7 2.2 1.7 1.3 1.0
2005 14 12 9.3 6.9 22 17 13 9.5 1.4 1.2 0.9 0.7 2.2 1.7 1.3 1.0
2006 14 11 9.0 6.7 20 17 13 9.3 1.4 1.1 0.9 0.7 2.0 1.7 1.3 0.9
2007 14 11 8.7 6.5 20 16 13 9.3 1.4 1.1 0.9 0.6 2.0 1.6 1.3 0.9
2008 13 11 8.5 6.3 20 16 12 9.1 1.3 1.1 0.8 0.6 2.0 1.6 1.2 0.9
2009 13 11 8.2 6.1 21 16 12 8.9 1.3 1.1 0.8 0.6 2.1 1.6 1.2 0.9
2010 13 10 8.0 5.9 19 16 12 8.7 1.3 1.0 0.8 0.6 1.9 1.6 1.2 0.9
2011 12 10 7.8 5.8 18 15 11 8.5 1.2 1.0 0.8 0.6 1.8 1.5 1.1 0.9
2012 12 9.9 7.6 5.6 17 15 11 83 1.2 1.0 0.8 0.6 1.7 1.5 1.1 0.8
2013 12 9.7 7.4 5.5 17 14 11 8.1 1.2 1.0 0.7 0.5 1.7 1.4 1.1 0.8
2014 11 9.4 7.3 53 17 14 11 7.9 1.1 0.9 0.7 0.5 1.7 1.4 1.1 0.8
2015 11 9.2 7.1 5.2 16 14 10 7.7 1.1 0.9 0.7 0.5 1.6 1.4 1.0 0.8
2016 11 8.9 6.9 5.1 18 14 10 7.5 1.1 0.9 0.7 0.5 1.8 1.4 1.0 0.8
2017 10 8.7 6.7 5.0 18 14 9.9 7.3 1.0 0.9 0.7 0.5 1.8 1.4 1.0 0.7
2018 10 8.5 6.5 4.8 17 14 9.7 7.2 1.0 0.8 0.7 0.5 1.7 1.4 1.0 0.7

exceedances are bolded
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TABLE 5-1: RATIO OF THOMANN/FARLEY PREDICTED SEDIMENT CONCENTRATIONS TO SEDIMENT GUIDELINES (CONT.)

Average PCB Results Tri+ 95% UCL Results

152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total

Average PCB Results Tri+ 95% UCL Results

152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total

Year Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc|Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc
NOAA Consensus-Based Total PCB EEC: 1.7 mg/kg dry weight NY SDEC Benthic Chronic Total PCB 19.3 mg/Kg OC (0.482 mg/kg using 2.5% OC
1993 0.6 0.4 0.4 0.3 0.6 0.5 0.4 0.3 2.0 1.6 1.3 0.9 2.2 1.8 1.4 1.0
1994 0.5 0.4 0.3 0.3 0.6 0.5 0.4 0.3 1.8 1.5 1.2 0.9 2.1 1.7 1.4 1.0
1995 0.5 0.4 13 0.2 0.6 0.5 0.4 0.3 1.7 1.4 4.5 0.8 2.1 1.7 1.4 1.0
1996 0.5 0.4 13 0.2 0.6 0.5 0.4 0.3 1.7 1.3 4.5 0.8 2.0 1.6 1.3 1.0
1997 0.5 0.4 0.3 0.2 0.6 0.5 0.4 0.3 1.6 1.3 1.0 0.8 2.0 1.6 1.3 0.9
1998 0.4 0.4 0.3 0.2 0.6 0.5 0.3 0.3 1.5 1.2 1.0 0.7 2.0 1.6 1.2 0.9
1999 0.4 0.3 0.3 0.2 0.6 0.4 0.3 0.3 1.4 1.2 1.0 0.7 1.9 1.6 1.2 0.9
2000 0.4 0.3 0.3 0.2 0.5 0.4 0.3 0.2 1.4 1.1 0.9 0.7 1.9 1.5 1.2 0.9
2001 0.4 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.4 1.1 0.9 0.7 1.8 1.5 1.1 0.9
2002 0.4 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.3 1.1 0.9 0.6 1.8 1.5 1.1 0.8
2003 0.4 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.3 1.0 0.8 0.6 1.8 1.4 1.1 0.8
2004 0.3 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.2 1.0 0.8 0.6 1.8 1.5 1.1 0.8
2005 0.3 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.2 1.0 0.8 0.6 1.8 1.4 1.1 0.8
2006 0.3 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.2 0.9 0.7 0.6 1.7 1.4 1.0 0.8
2007 0.3 0.3 0.2 0.2 0.5 0.4 0.3 0.2 1.1 0.9 0.7 0.5 1.6 1.4 1.0 0.8
2008 0.3 0.3 0.2 0.1 0.5 0.4 0.3 0.2 1.1 0.9 0.7 0.5 1.7 1.3 1.0 0.8
2009 0.3 0.2 0.2 0.1 0.5 0.4 0.3 0.2 1.1 0.9 0.7 0.5 1.7 1.4 1.0 0.7
2010 0.3 0.2 0.2 0.1 0.5 0.4 0.3 0.2 1.0 0.9 0.7 0.5 1.6 1.3 1.0 0.7
2011 0.3 0.2 0.2 0.1 0.4 0.4 0.3 0.2 1.0 0.8 0.6 0.5 1.5 1.3 0.9 0.7
2012 0.3 0.2 0.2 0.1 0.4 0.3 0.3 0.2 1.0 0.8 0.6 0.5 1.4 1.2 0.9 0.7
2013 0.3 0.2 0.2 0.1 0.4 0.3 0.3 0.2 1.0 0.8 0.6 0.5 1.4 1.2 0.9 0.7
2014 0.3 0.2 0.2 0.1 0.4 0.3 0.2 0.2 0.9 0.8 0.6 0.4 1.4 1.2 0.9 0.7
2015 0.3 0.2 0.2 0.1 0.4 0.3 0.2 0.2 0.9 0.8 0.6 0.4 1.4 1.2 0.9 0.6
2016 0.3 0.2 0.2 0.1 0.4 0.3 0.2 0.2 0.9 0.7 0.6 0.4 1.5 1.2 0.8 0.6
2017 0.2 0.2 0.2 0.1 0.4 0.3 0.2 0.2 0.9 0.7 0.6 0.4 1.5 1.2 0.8 0.6
2018 0.2 0.2 0.2 0.1 0.4 0.3 0.2 0.2 0.8 0.7 0.5 0.4 1.4 1.2 0.8 0.6
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TABLE 5-1: RATIO OF THOMANN/FARLEY PREDICTED SEDIMENT CONCENTRATIONS TO SEDIMENT GUIDELINES (CONT.)

Average PCB Results Tri+ 95% UCL Results Average PCB Results Tri+ 95% UCL Results
152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total {152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Year Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc|Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc
NY SDEC Wildlife Total PCB 1.4 mg/Kg OC (0.035 mg/kg using 2.5% OC) Persaud Total PCB NEL 0.01 mg/Kg dry weight
1993 28 22 17 13 31 25 19 14 97 76 61 45 107 86 68 50
1994 25 21 17 12 29 24 19 14 88 72 58 43 102 84 66 49
1995 23 19 62 12 29 23 19 14 81 68 218 41 100 82 65 47
1996 23 19 62 11 28 23 18 13 81 65 218 39 98 79 63 46
1997 22 18 14 11 27 22 17 13 79 63 50 37 95 78 61 45
1998 21 17 14 10 27 22 17 13 73 60 48 36 94 77 59 44
1999 19 16 13 9.7 27 22 16 12 68 57 46 34 94 76 57 43
2000 19 16 13 9.3 26 21 16 12 67 55 44 33 91 74 57 42
2001 19 15 12 9.0 25 21 16 12 67 54 42 31 87 73 55 41
2002 18 15 12 8.7 25 20 15 11 65 52 41 31 87 71 54 40
2003 18 14 11 8.4 24 20 15 11 62 51 40 30 85 70 53 40
2004 17 14 11 8.2 25 20 15 11 59 49 39 29 87 70 52 39
2005 16 13 11 7.9 25 20 15 11 57 47 37 28 87 69 51 38
2006 16 13 10 7.6 23 19 14 11 56 46 36 27 81 67 50 37
2007 16 13 10 7.4 23 19 14 11 55 45 35 26 79 66 50 37
2008 15 12 9.7 7.2 23 18 14 10 53 43 34 25 81 65 49 36
2009 15 12 9.4 7.0 24 19 14 10 51 42 33 24 84 66 48 36
2010 14 12 9.1 6.8 22 18 13 9.9 50 41 32 24 77 64 47 35
2011 14 12 8.9 6.6 20 18 13 9.7 49 40 31 23 71 62 46 34
2012 14 11 8.7 6.4 20 17 13 9.5 48 39 30 22 70 59 44 33
2013 13 11 8.5 6.3 19 16 12 9.2 47 39 30 22 68 57 43 32
2014 13 11 8.3 6.1 19 16 12 9.0 46 38 29 21 67 56 42 32
2015 13 10 8.1 6.0 19 16 12 8.8 44 37 28 21 66 56 41 31
2016 12 10 7.9 5.8 20 16 12 8.6 43 36 28 20 71 56 40 30
2017 12 9.9 7.7 5.7 20 16 11 8.4 42 35 27 20 71 56 39 29
2018 12 9.7 7.5 5.5 19 16 11 8.2 41 34 26 19 68 56 39 29
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TABLE 5-1: RATIO OF THOMANN/FARLEY PREDICTED SEDIMENT CONCENTRATIONS TO SEDIMENT GUIDELINES (CONT.)

Average PCB Results Tri+ 95% UCL Results Average PCB Results Tri+ 95% UCL Results
152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Year |Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc]Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc
Persaud Total PCB LEL 0.07 mg/Kg dry weight Persaud Total PCB SEL 530 mg/Kg OC (1.3 mg/kg using 2.5% OC)
1993 14 11 9 6 15 12 10 7 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.0
1994 13 10 8 6 15 12 9 7 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.0
1995 12 10 31 6 14 12 9 7 0.1 0.1 0.2 0.0 0.1 0.1 0.0 0.0
1996 12 9 31 6 14 11 9 7 0.1 0.0 0.2 0.0 0.1 0.1 0.0 0.0
1997 11 9 7 5 14 11 9 6 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0
1998 10 9 7 5 13 11 8 6 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0
1999 10 8 7 5 13 11 8 6 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2000 10 8 6 5 13 11 8 6 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2001 10 8 6 4 12 10 8 6 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2002 9 7 6 4 12 10 8 6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2003 9 7 6 4 12 10 8 6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2004 8 7 6 4 12 10 7 6 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2005 8 7 5 4 12 10 7 5 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2006 8 7 5 4 12 10 7 5 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0
2007 8 6 5 4 11 9 7 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2008 8 6 5 4 12 9 7 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2009 7 6 5 3 12 9 7 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2010 7 6 5 3 11 9 7 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2011 7 6 4 3 10 9 7 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2012 7 6 4 3 10 8 6 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2013 7 6 4 3 10 8 6 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2014 7 5 4 3 10 8 6 5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2015 6 5 4 3 9 8 6 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2016 6 5 4 3 10 8 6 4 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2017 6 5 4 3 10 8 6 4 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2018 6 5 4 3 10 8 6 4 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
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TABLE 5-1: RATIO OF THOMANN/FARLEY PREDICTED SEDIMENT CONCENTRATIONS TO SEDIMENT GUIDELINES (CONT.)

Average PCB Results Tri+ 95% UCL Results Average PCB Results Tri+ 95% UCL Results
152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total 152 Total 113 Total 90 Total 50 Total
Year Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc]Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc Sed Conc
Washington State Total PCB PAET Hyalella azteca 0.45 mg/Kg dry weight Washington Total PCB PAET Microtox 0.021 mg/Kg dry weight
1993 2.1 1.7 1.4 1.0 2.4 1.9 1.5 1.1 46 36 29 21 51 41 32 32
1994 2.0 1.6 1.3 0.9 2.3 1.9 1.5 1.1 42 34 28 20 49 40 31 31
1995 1.8 1.5 4.8 0.9 2.2 1.8 1.4 1.1 38 32 104 19 48 39 31 31
1996 1.8 1.4 4.8 0.9 2.2 1.8 1.4 1.0 39 31 104 18 47 38 30 30
1997 1.7 1.4 1.1 0.8 2.1 1.7 1.3 1.0 37 30 24 18 45 37 29 29
1998 1.6 1.3 1.1 0.8 2.1 1.7 1.3 1.0 35 29 23 17 45 36 28 28
1999 1.5 1.3 1.0 0.8 2.1 1.7 1.3 1.0 32 27 22 16 45 36 27 27
2000 1.5 1.2 1.0 0.7 2.0 1.7 1.3 0.9 32 26 21 16 43 35 27 27
2001 1.5 1.2 0.9 0.7 1.9 1.6 1.2 0.9 32 26 20 15 41 35 26 26
2002 1.4 1.2 0.9 0.7 1.9 1.6 1.2 0.9 31 25 20 15 41 34 26 26
2003 1.4 1.1 0.9 0.7 1.9 1.5 1.2 0.9 29 24 19 14 40 33 25 25
2004 1.3 1.1 0.9 0.6 1.9 1.6 1.2 0.9 28 23 18 14 42 33 25 25
2005 1.3 1.0 0.8 0.6 1.9 1.5 1.1 0.8 27 22 18 13 42 33 24 24
2006 1.2 1.0 0.8 0.6 1.8 1.5 1.1 0.8 27 22 17 13 39 32 24 24
2007 1.2 1.0 0.8 0.6 1.8 1.5 1.1 0.8 26 21 17 12 38 31 24 24
2008 1.2 1.0 0.8 0.6 1.8 1.4 1.1 0.8 25 21 16 12 39 31 23 23
2009 1.1 0.9 0.7 0.5 1.9 1.5 1.1 0.8 24 20 16 12 40 31 23 23
2010 1.1 0.9 0.7 0.5 1.7 1.4 1.0 0.8 24 20 15 11 37 30 22 22
2011 1.1 0.9 0.7 0.5 1.6 1.4 1.0 0.8 24 19 15 11 34 29 22 22
2012 1.1 0.9 0.7 0.5 1.6 1.3 1.0 0.7 23 19 15 11 33 28 21 21
2013 1.0 0.9 0.7 0.5 1.5 1.3 1.0 0.7 22 18 14 10 32 27 21 21
2014 1.0 0.8 0.6 0.5 1.5 1.2 0.9 0.7 22 18 14 10 32 27 20 20
2015 1.0 0.8 0.6 0.5 1.5 1.2 0.9 0.7 21 17 14 9.9 31 27 20 20
2016 1.0 0.8 0.6 0.5 1.6 1.2 0.9 0.7 20 17 13 9.7 34 27 19 19
2017 0.9 0.8 0.6 0.4 1.6 1.2 0.9 0.7 20 17 13 9.4 34 26 19 19
2018 0.9 0.8 0.6 0.4 1.5 1.2 0.9 0.6 19 16 12 9.2 32 27 18 18
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TABLE 5-2: RATIO OF FARLEY PREDICTED WHOLE WATER CONCENTRATIONS TO CRITERIA AND BENCHMARKS

Tri+ Average PCB Results Tri+ 95% UCL Results Tri+ Average PCB Results Tri+ 95% UCL Results Tri+ Average PCB Results Tri+ 95% UCL Results
152 113 152 113 152 113 152 113 152 113 152 113
Whole  Whole 90 Whole 50 Whole Whole ~ Whole 90 Whole 50 Whole| Whole ~ Whole 90 Whole 50 Whole Whole ~ Whole 90 Whole 50 Whole[ Whole ~ Whole 90 Whole 50 Whole Whole ~ Whole 90 Whole 50 Whole]
Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water ~ Water Water Water Water Water Water
Year Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc Conc
USEPA/NY SDEC - Benthic Aquatic Life 0.014 ug/L NY SDEC - Wildlife Bioaccumulation 0.001 ug/L USEPA Wildlife Criterion 1.2E-04 ug/l
1993 3.1 2.2 1.6 1.3 4.4 2.7 2.0 1.6 44 30 23 18 61 38 28 22 37 25 19 15 51 32 23 18
1994 2.9 1.9 14 1.1 3.5 2.2 1.7 14 40 26 20 16 49 31 24 19 33 22 17 13 41 26 20 16
1995 1.2 1.2 1.1 1.0 1.3 1.3 14 1.2 16 16 16 14 18 19 19 16 13 14 13 11 15 16 16 14
1996 34 1.9 1.3 1.0 5.0 2.3 1.5 1.1 47 26 18 13 69 32 21 16 39 22 15 11 58 27 17 13
1997 22 1.5 1.1 0.9 2.9 1.8 14 1.1 31 21 16 12 40 25 19 15 26 18 13 10 34 21 16 12
1998 1.3 1.1 1.0 0.8 14 1.3 1.1 0.9 18 15 13 11 20 18 16 13 15 13 11 9.1 17 15 13 11
1999 1.1 0.9 0.8 0.7 1.2 1.0 1.0 0.8 16 13 11 10 17 15 14 11 13 11 10 8.0 14 12 11 9.6
2000 1.8 1.1 0.8 0.6 22 1.3 1.0 0.8 26 15 11 9.0 31 18 13 11 21 13 9.5 7.5 26 15 11 8.9
2001 2.0 1.2 0.8 0.6 2.9 1.5 1.0 0.7 29 17 12 8.7 40 21 14 10 24 14 9.6 7.3 34 17 11 8.7
2002] 1.2 0.9 0.7 0.6 1.5 1.1 0.9 0.7 17 13 10 8.0 20 15 12 10 14 11 8.5 6.7 17 13 10 8.0
2003] 1.3 0.9 0.7 0.5 1.8 1.1 0.8 0.6 19 13 10 7.5 25 15 12 9.0 16 11 8.1 6.3 21 13 10 7.5
2004 0.7 0.6 0.6 0.5 0.8 0.7 0.7 0.6 10 8.6 7.8 6.5 11 10 9.3 7.8 8.4 7.2 6.5 5.4 9.3 8.2 7.7 6.5
2005 1.0 0.6 0.5 0.4 1.3 0.8 0.6 0.5 14 9.1 7.2 6.0 18 11 8.5 7.0 12 7.6 6.0 5.0 15 8.8 7.1 5.9
2006 1.3 0.8 0.5 0.4 1.8 0.9 0.6 0.5 19 11 7.5 5.8 26 13 8.8 6.8 16 8.9 6.2 4.8 22 11 7.3 5.7
2007 14 0.8 0.5 0.4 23 1.0 0.6 0.5 19 11 7.4 5.5 32 14 8.7 6.5 16 9.1 6.1 4.6 26 12 7.3 5.5
2008| 0.6 0.5 0.4 0.4 0.6 0.6 0.5 0.4 7.9 7.0 6.1 5.0 8.7 8.0 7.2 5.9 6.6 5.8 5.1 4.2 7.2 7 6.0 4.9
2009 0.6 0.5 0.4 0.3 0.7 0.5 0.5 0.4 8.5 6.5 5.6 4.6 10 7.6 6.6 5.5 7.1 5.4 4.6 3.8 8.5 6.3 5.5 4.6
2010 1.1 0.6 0.4 0.3 1.6 0.8 0.5 0.4 15 8.8 6.1 4.6 23 11 7.2 5.5 13 7.3 5.1 3.9 19 9.1 6.0 4.6
2011 1.1 0.7 0.4 0.3 1.8 0.8 0.5 0.4 15 9.1 6.2 4.6 25 12 7.3 5.4 13 7.6 5.1 3.8 20 9.6 6.1 4.5
2012 0.7 0.5 0.4 0.3 0.9 0.7 0.5 0.4 10 7.7 5.9 4.5 13 9.2 7.1 5.4 8.7 6.4 4.9 3.7 11 7.7 5.9 4.5
2013] 1.0 0.6 0.4 0.3 14 0.7 0.5 0.4 14 8.6 6.0 4.4 20 10 7.1 5.2 11 7.2 5.0 3.7 17 8.7 5.9 4.4
2014 0.8 0.5 0.4 0.3 0.9 0.6 0.5 0.4 11 7.5 5.7 43 13 8.6 6.7 5.1 9.0 6.3 4.7 3.6 11 7.2 5.6 4.3
2015 0.7 0.5 0.4 0.3 0.9 0.6 0.5 0.4 10 7.1 5.4 4.1 12 8.1 6.4 4.9 8.7 5.9 4.5 3.5 10.2 6.7 5.3 4.1
2016 0.4 0.4 0.3 0.3 0.4 0.4 0.4 0.3 5.4 5.0 4.6 3.8 5.9 5.7 5.4 4.5 4.5 4.2 3.8 3.1 4.9 4.8 4.5 3.7
2017| 0.4 0.3 0.3 0.2 0.4 0.4 0.3 0.3 5.1 4.4 4.1 35 5.7 5.0 4.8 4.1 4.3 3.7 34 29 4.7 4.2 4.0 34
2018| 0.5 0.4 0.3 0.2 0.8 0.5 0.4 0.3 7.6 5.4 43 34 11 6.8 5.2 4.1 6.4 4.5 3.6 29 8.8 5.7 4.3 34

exceedances are bolded



TABLE 5-3: RATIO OF PREDICTED PUMPKINSEED CONCENTRATIONS TO
FIELD-BASED NOAEL FOR TRI+ PCBS

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median  Percentile 25th Median  Percentile 25th Median  Percentile 25th Median  Percentile
(mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet]
Y ear weight) weight)  weight) weight)  weight) weight)  weight) weight)  weight) weight)  weight) weight)

1993 2.3 3.1 5.1 1.5 2.1 3.5 1.2 1.7 2.7 1.1 1.6 2.6
1994 1.7 2.3 3.7 1.3 1.9 3.1 1.1 1.5 2.5 1.0 1.4 2.3
1995 1.5 2.1 34 1.1 1.5 2.6 0.9 1.3 2.2 0.9 1.3 2.1
1996 1.8 2.5 4.1 1.2 1.6 2.7 0.9 1.2 2.0 0.8 1.2 1.9
1997 1.6 2.1 34 1.0 1.5 2.5 0.8 1.1 1.9 0.7 1.1 1.7
1998 1.1 1.5 2.6 0.8 1.2 2.0 0.7 1.1 1.7 0.7 1.0 1.6
1999 0.9 1.4 2.3 0.7 1.1 1.8 0.6 0.9 1.5 0.6 0.9 1.4
2000 1.0 1.3 2.2 0.7 1.0 1.7 0.6 0.8 1.4 0.6 0.8 1.3
2001 1.1 1.5 2.4 0.7 1.0 1.7 0.6 0.8 1.3 0.5 0.7 1.2
2002 0.9 1.3 2.2 0.7 1.0 1.7 0.5 0.8 1.3 0.5 0.7 1.2
2003 0.9 1.2 2.0 0.6 0.9 1.5 0.5 0.7 1.2 0.5 0.7 1.1
2004 0.6 0.9 1.6 0.5 0.8 1.3 0.5 0.7 1.1 0.4 0.6 1.0
2005 0.7 0.9 1.5 0.5 0.7 1.2 0.4 0.6 1.0 0.4 0.6 0.9
2006 0.8 1.1 1.8 0.5 0.7 1.3 0.4 0.6 1.0 0.4 0.5 0.9
2007 0.6 0.9 1.5 0.5 0.7 1.2 0.4 0.6 0.9 0.4 0.5 0.8
2008 0.6 0.8 1.4 0.5 0.7 1.1 0.4 0.5 0.9 0.3 0.5 0.8
2009 0.5 0.7 1.3 0.4 0.6 1.0 0.3 0.5 0.9 0.3 0.5 0.8
2010 0.6 0.8 1.4 0.4 0.6 1.0 0.3 0.5 0.8 0.3 0.4 0.7
2011 0.6 0.9 1.5 0.5 0.6 1.1 0.3 0.5 0.8 0.3 0.4 0.7
2012 0.6 0.8 1.4 0.4 0.6 1.1 0.3 0.5 0.8 0.3 0.4 0.7
2013 0.6 0.9 1.5 0.4 0.6 1.1 0.3 0.5 0.8 0.3 0.4 0.7
2014 0.6 0.8 1.4 0.4 0.6 1.0 0.3 0.5 0.8 0.3 0.4 0.7
2015 0.5 0.7 1.2 0.4 0.6 1.0 0.3 0.4 0.8 0.3 0.4 0.6
2016 0.4 0.6 1.0 0.4 0.5 0.9 0.3 0.4 0.7 0.3 0.4 0.6
2017 0.4 0.6 1.0 0.3 0.5 0.8 0.3 0.4 0.7 0.3 0.4 0.6
2018 0.4 0.6 1.0 0.3 0.5 0.8 0.3 0.4 0.7 0.2 0.3 0.6

Bold values indicate exceedances
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TABLE 5-4: RATIO OF PREDICTED SPOTTAIL SHINER CONCENTRATIONS TO

LABORATORY-DERIVED NOAEL FOR TRI+ PCBS

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median  Percentile 25th Median  Percentile 25th Median  Percentile 25th Median  Percentile
(mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet]
Y ear weight)  weight)  weight) weight) weight) weight) weight) weight) weight) weight) weight) weight)

1993| 0.02 0.03 0.05 0.02 0.02 0.03 0.01 0.02 0.03 0.01 0.02 0.03
1994| 0.02 0.03 0.04 0.02 0.02 0.03 0.01 0.02 0.02 0.01 0.02 0.02
1995 0.01 0.02 0.03 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.02
1996| 0.02 0.03 0.04 0.01 0.02 0.03 0.01 0.01 0.02 0.01 0.01 0.02
1997 0.02 0.02 0.03 0.01 0.02 0.02 0.01 0.01 0.02 0.009 0.01 0.02
1998| 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.02 0.008 0.01 0.01
1999| 0.01 0.01 0.02 0.008 0.01 0.02 0.007 0.01 0.01 0.007 0.009 0.01
2000] 0.01 0.01 0.02 0.008 0.01 0.02 0.007 0.009 0.01 0.007 0.008 0.01
2001 0.01 0.02 0.03 0.008 0.01 0.02 0.006 0.009 0.01 0.006 0.008 0.01
2002] 0.01 0.01 0.02 0.008 0.01 0.02 0.006 0.008 0.01 0.006 0.008 0.01
2003| 0.009 0.01 0.02 0.007 0.01 0.01 0.006 0.008 0.01 0.005 0.007 0.01
2004| 0.007 0.01 0.01 0.006 0.008 0.01 0.005 0.007 0.01 0.005 0.007 0.01
2005/ 0.007 0.01 0.02 0.005 0.008 0.01 0.005 0.006 0.01 0.005 0.006 0.009
2006/ 0.008 0.01 0.02 0.006 0.008 0.01 0.004 0.006 0.009 0.004 0.006 0.009
2007| 0.006 0.01 0.01 0.005 0.008 0.01 0.004 0.006 0.009 0.004 0.005 0.008
2008| 0.006 0.008 0.01 0.005 0.007 0.01 0.004 0.006 0.009 0.004 0.005 0.008
2009| 0.005 0.007 0.01 0.004 0.006 0.01 0.004 0.005 0.008 0.004 0.005 0.007
2010/ 0.007 0.009 0.01 0.005 0.006 0.01 0.003 0.005 0.008 0.003 0.005 0.007
2011 0.006 0.009 0.01 0.005 0.007 0.01 0.004 0.005 0.008 0.003 0.005 0.007
2012 0.006 0.008 0.01 0.005 0.007 0.01 0.004 0.005 0.008 0.003 0.005 0.007
2013| 0.007 0.009 0.01 0.005 0.007 0.01 0.003 0.005 0.008 0.003 0.004 0.007
2014| 0.006 0.008 0.01 0.004 0.006 0.01 0.003 0.005 0.007 0.003 0.004 0.006
2015 0.005 0.008 0.01 0.004 0.006 0.009 0.003 0.005 0.007 0.003 0.004 0.006
2016| 0.004 0.006 0.009 0.004 0.005 0.008 0.003 0.004 0.007 0.003 0.004 0.006
2017 0.004 0.005 0.009 0.003 0.005 0.008 0.003 0.004 0.006 0.003 0.004 0.006
2018| 0.004 0.006 0.009 0.003 0.005 0.01 0.003 0.004 0.006 0.003 0.004 0.006
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TABLE 5-5: RATIO OF PREDICTED SPOTTAIL SHINER CONCENTRATIONS TO

LABORATORY-DERIVED LOAEL FOR TRI+ PCBS

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median  Percentile 25th Median  Percentile 25th Median  Percentile 25th Median  Percentile
(mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet (mg/kg wet]
Y ear weight) weight)  weight) weight)  weight) weight)  weight) weight)  weight) weight)  weight) weight)
1993 0.002 0.003 0.004 0.001 0.002 0.003 0.001 0.002 0.002 0.001 0.002 0.002
1994 0.002 0.002 0.004 0.001 0.002 0.003 0.001 0.001 0.002 0.001 0.001 0.002
1995 0.001 0.002 0.003 0.001 0.001 0.002 0.001 0.001 0.002 0.0009 0.001 0.002
1996 0.002 0.002 0.004 0.001 0.002 0.002 0.0009 0.001 0.002 0.0009 0.001 0.002
1997 0.001 0.002 0.003 0.001 0.001 0.002 0.0008 0.001 0.002 0.0008 0.001 0.001
1998 0.001 0.001 0.002 0.0008 0.001 0.002 0.0007 0.0009 0.001 0.0007 0.0009 0.001
1999| 0.0009 0.001 0.002 0.0007 0.001 0.001 0.0007 0.0008 0.001 0.0006 0.0008 0.001
2000 0.0009 0.001 0.002 0.0007 0.001 0.001 0.0006 0.0008 0.001 0.0006 0.0007 0.001
2001 0.001 0.001 0.002 0.0007 0.001 0.002 0.0005 0.0008 0.001 0.0005 0.0007 0.001
2002 0.0009 0.001 0.002 0.0007 0.0009 0.001 0.0005 0.0007 0.001 0.0005 0.0007 0.001
2003 0.0008 0.001 0.002 0.0006 0.0008 0.001 0.0005 0.0007 0.001 0.0005 0.0006 0.0009
2004 0.0006 0.0008 0.001 0.0005 0.0007 0.001 0.0005 0.0006 0.0009 0.0004 0.0006 0.0009
2005 0.0006 0.0009 0.001 0.0005 0.0007 0.001 0.0004 0.0006 0.0009 0.0004 0.0005 0.0008
2006 0.0007 0.001 0.002 0.0005 0.0007 0.001 0.0004 0.0005 0.0008 0.0004 0.0005 0.0008
2007 0.0006 0.0008 0.001 0.0005 0.0007 0.001 0.0004 0.0005 0.0008 0.0004 0.0005 0.0007
2008 0.0005 0.0007 0.001 0.0004 0.0006 0.0009 0.0004 0.0005 0.0008 0.0003 0.0005 0.0007
2009( 0.0004 0.0006 0.001 0.0004 0.0005 0.0009 0.0003 0.0005 0.0007 0.0003 0.0004 0.0007
2010 0.0006 0.0008 0.001 0.0004 0.0006 0.0009 0.0003 0.0004 0.0007 0.0003 0.0004 0.0006
2011 0.0005 0.0008 0.001 0.0004 0.0006 0.0009 0.0003 0.0004 0.0007 0.0003 0.0004 0.0006
2012 0.0005 0.0007 0.001 0.0004 0.0006 0.0009 0.0003 0.0004 0.0007 0.0003 0.0004 0.0006
2013 0.0006 0.0008 0.001 0.0004 0.0006 0.0009 0.0003 0.0004 0.0007 0.0003 0.0004 0.0006
2014 0.0005 0.0007 0.001 0.0004 0.0006 0.0009 0.0003 0.0004 0.0006 0.0003 0.0004 0.0006
2015 0.0005 0.0007 0.001 0.0004 0.0005 0.0008 0.0003 0.0004 0.0006 0.0003 0.0004 0.0006
2016 0.0004 0.0005 0.0008 0.0003 0.0005 0.0007 0.0003 0.0004 0.0006 0.0003 0.0004 0.0005
2017 0.0004 0.0005 0.0008 0.0003 0.0004 0.0007 0.0003 0.0004 0.0006 0.0003 0.0003 0.0005
2018 0.0004 0.0005 0.0008 0.0003 0.0004 0.0007 0.0002 0.0004 0.0006 0.0002 0.0003 0.0005

TAMSMCA



TABLE 5-6: RATIO OF PREDICTED PUMPKINSEED CONCENTRATIONS TO
LABORATORY-DERIVED NOAEL ON A TEQ BASIS

River Mile 152 River Mile 113 River Mile 90 River Mile 50
95th 95th 95th 95th
25th Median Percentile 25th Median  Percentile 25th Median  Percentile 25th Median  Percentile
(mg/kgwet (mg/kgwet (mglkgwet (mg/kgwet 